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Up to now the results of the Dutch research work in the field of plant breeding 
have been published in many different periodicals and were written mostly in the 
Dutch language. Consequently the information often was inaccessible to breeders 
and scientists of other countries. We live, however, in a period of growing inter- 
national cooperation and it is quite understandable that the Netherlands Study 
Centre of Plant Breeding should desire to make more widely known the work done 
by Dutch breeders and scientists. This was the reason for the foundation of the 
Netherlands Journal of Plant Breeding. 

The editorial board proposes to give Dutch breeders and scientists an opportunity 
of publishing the results of their endeavors in matters relating to the improvement of 
cultivated plants. Occasionally a foreign research worker will be asked to treat a 
given subject. Since many Dutch investigators are working abroad, or have experience 
of tropical plants, the journal will aim at publishing in each issue one or more articles 
dealing with crops grown outside the Netherlands. 

The seed potatoes, flower bulbs, agricultural and horticultural seeds, ornamental 
plants, shrubs and trees from the Netherlands and the products resulting from tro- 
_pical plant breeding in Indonesia enjoy a good reputation abroad and it may be 
supposed that an interest in the scientific background of these achievements also 
exists. 

The original articles on. plant breeding as well as summaries of papers read at the 
meetings of the Netherlands Study Centre of Plant Breeding and abstracts of articles 
published in Dutch will be written in English. 

The object will be to publish three issues annually, in February, June and October. 
An index will be appended each year. 

EUPHYTICA will contain 240 pages per annum. The annual subscription rate is 
15 guilders (about $ 4,—) in foreign countries. 

All correspondence should be addressed to the Managing Editor, Dr H. DE HAAN, 
Nude 66, Wageningen (Netherlands). 
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Ll. INTRODUCTION 

The advantages of male asparagus plants as compared with female ones are: 

a. higher yield (1, 2, 4, 5, 10 and others) which may be safely estimated at + 25 A 
b. earliness (1, 5, 8). 
c. increased longevity (10). 

A disadvantage of the male plant is that it generally produces somewhat thinner 
stems than the female, the higher yield being obtained because of a higher number of 
stems per plant. This disadvantage, however, does not counterbalance the great ad- 
vantage of increased yield. 

Many methods have already been tried to obtain stocks consisting of male plants 
only. Lately, some of these methods have been discussed by WELLENSIEK (9). 

The most promising and efficient method of producing a stock consisting of male 
plants only is undoubtedly the genetical one, the principles of which were worked out 
by Rick and HANNA (7) in the United States at the beginning of the second world war. 
While making a study tour in the States (1945-1946) BANGA came into touch with 
HANNA and brought these principles to the Netherlands where they were published (3). 

The essential points in the investigations by Rick and HANNA (7) are: the genetic 
basis of sex can be symbolized by Mm for a male plant and mm for a female plant. 
Therefore a cross between a female and a male plant (mm x Mm) produces like num- 
bers of male (Mm) and female (mm) plants. 

Male plants sometimes bear bisexual flowers in addition to the male ones. Besides 
the stamens these bisexual flowers possess a functioning ovary with style and stigmas 
(andromonoecious plants). The structure of the flower is such as to bring about selfing 
in most cases, which can be represented genetically by Mm x Mm. The same formula 
holds good in cases of cross-fertilizations. Here the resulting progenies consist of 1 
MM, 2 Mm and 1 mpm plants. Since the MM and Mm plants are male, three quarters 
of the offspring is male and only one quarter is female. 

Now the MM plants are very important. If these are crossed with a normal female 
_ plant, we get mm x MM — Mm, in other words: a F, consisting of male plants only. 


2. THE SEARCH FOR MALE PLANTS WITH ANDROGYNOUS FLOWERS 
It is nearly impracticable to check all the flowers of male plants (many hundreds per 
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plant) on the occurrence of andromonoecy during the flowering period. This is more 
easily done when the flowers start to fade. Then flowers that are purely male turn a 
brownish white and form narrow little tubes. At this stage the ovary of androgynous 
flowers, if present, has already slightly swollen, thus becoming clearly visible. 
However, in applying this method of searching, it should be borne in mind that in 
practice the root stocks of two plants sometimes grow into each other for want of space 
in the seed-bed. When such a “double” is being planted out in the beds it is mistaken 
for one plant. Therefore it sometimes occurs that “one” plant ís encountered which 
produces male flowers on some twigs and female flowers on others. Should one observe 
such a plant one or two weeks after the fertilization of the female flowers, when all the 
male flowers have not yet fallen off, one might be inclined to believe that the plant is 
a very prolific andromonoecious specimen. In reality, it is nothing more than two in- 
dividual plants, one male and the other female, which have grown together to form a 
close union. In our search for berries on andromonoecious plants we have reckoned 
with this phenomenon and only gathered those berries which were formed on stems 
still bearing some male flowers, or where the stamens could still be clearly seen between 
the berry and the perianth leaves (see opposite plate, taken from the Annual Report of 
our Institute for 1950, 1 (1951) fig. V). 

So far experience has shown that the number of andromonoecious plants found in 
commercial fields fluctuates between O and 2 % of the number of male plants. For in- 
stance at Bergen op Zoom (1948) 5 men searched for hours at a stretch without scoring 
even so much as the smallest success. The contrary also occurred (in 1950) when we 
found no fewer than 13 andromonoecious plants in 22 beds of 61 plants each (in the 
aggregate 1342 plants of which about 671 must have been male). 

The number of berries produced by andromonoecious plants varies from one to some 
hundreds. In commercial fields, however, this number mostly fluctuates between 1 
and 10. 


3. SEX RATIO IN PLANTS PRODUCED FROM SEED OF ANDROMONOECIOUS PLANTS 

On October 1, 1950, all descendants of 10 andromonoecious plants had flowered. 
As for sex ratios see pag. 91. 

By adding the andromonoecious plants to the purely male ones we get the expected 
ratio 3d : 1Q. Even the ratio (673 + 1 é) : 15 Q with 49026 gives for the 3 : 1 ratio a 
chi-square — 1.7755. 


4, TEST CROSSES WITH DESCENDANTS OF ANDROMONOECIOUS PLANTS 


According to the theory discussed in the introduction, 1/3 of 178 plants being male 
or andromonoecious must be homozygous for the male sex (MM), 2/3 being hetero- 
zygous (Mm). Phenotypically these plants are not distinct from each other, so that test 
crosses are necessary to detect the MM plants. These crosses can be carried out with 
any female plant in pollinating cages. As bumble bees proved less suitable for this 
work, all plants are hand-pollinated. 

If the number of seeds derived from a test cross is higher than 50, only 50 seeds are 
sown. In case of smaller numbers all seeds are sown. Each seed is placed separately 
into a little flower-pot (diameter 8 cm). The soil is kept sufficiently moist and a tem- 
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Fig. 3. Androgynous flower in young stage. Sta- 
mens fully developed. Style and stigmas 
not fully grown. 


Fig. 4. Androgynous flower in the stage in which 
fertilization takes place. The stigmas are 
overloaded with own pollen. 


Fig. 5. Androgynous flower with swollen ovary. 
Fertilization has been effected, the ovary 
begins to swell and has pushed the peri- 


anth leaves and stamens aside. 


Fig. 4 
Fig. 3 


Fig. 1. Normal male flower. The rudimentary 
ovary is clearly visible. The stigmas are 
lacking. 


Fig. 2. Normal female flower. The rudimentary 

stamens are very small. The colour of the 

nn anthers is not orange but white. They 
produce no pollen. 


Fig. 2 
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TABLE Ì. DESCENDANCE OF 10 ANDROMONOECIOUS PLANTS 


Stock no. of seed | Fel : Numberer: | BEN 
from andromo- Number of Number of | Number of anMrom Oo d Remarks on 
noecious plants descendants | female plants | male plants diens B ROSE 
49008 | 6 | 2 4 
49011 6 0 6 | 
49021 | 1 | 1 0 | 
49022 | 60 | 12 | 43 5 f_1 produced a 
49023 | 8 3 \ berry but no seed 
| | 5 
49026 | 83 15 | 67 
| 1 produced a 
49030 23 8 4 u berry but no seed; 
1 produced a 
49032 3 5 great many seeds 
1 
49037 4 0 3 1 
49038 13 3 10 
49039 27 10 17 
Ee 234 56 160 18 


perature of 25-30 °C is maintained. Under these conditions the plants appear in 11 or 
12 days. When about 25 cm high they are transferred to flower-pots 14.5 cm in diame- 
ter. To save room only 25 plants are taken from each cross. Of course, this is done at 
random, without any selection. The plants develop at temperatures of 25-30 °C in the 
daytime whereas at night a minimum temperature of 18°C is given. 

When the roots of the plants have grown so big as to make repotting necessary they 
are transplanted in pots that are 27-29 cm in diameter. If this method of culture is 
applied the plants will flower rather soon. On April 29, 1950, stock no 50006 was sown 
in this way. Of the 25 plants we had determined the sex of, the first plant flowered on 
July 7, 1950 (69 days after sowing). On August 1, 1950, 20 plants had flowered. The last 
plant flowered on October 20, 1950. The 5 plants that flowered last were all female. 

Besides the quick flowering stocks there are also slower ones, although the methods 
of culture are quite the same for both groups. It is highly probable that differences in 
heritable characters account for this phenomenon. 

In winter the temperatures are slightly lowered. In the daytime a temperature of 
about 22°C is maintained, whereas at night the lowest temperature should not be 
allowed to fall below 16°C. By means of a Philips-HO-2000 high pressure mercury- 
tube, extra illumination is given in the morning from 2.00-9.30 o'clock. No doubt this 
illumination was insufficient in the winter of 1950/1951 (+ 125 Watt/m?), yet the 
plants flowered rather soon. Stock no 50029 was sown on August 25, 1950. The first 
plant flowered on December 4, 1950, and the last of the 25 plants on February 23, 1951. 
This stock consisted of 24 male and 1 andromonoecious plants. 

On April 4, 1951, it was found from test crosses, that 12 male descendants of the 
andromonoecious plants were homozygous for sex (MM plants). Table 2 shows the 
results of the test crosses with these 12 plants. 
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TABLE 2. TEST CROSSES OF MALE DESCENDANTS OF THE ANDROMONOECIOUS PLANTS 


Sample num- Andromo- 

Eeen gen descendans ne Ne ge 
Oest AGOOS TDI Me he Ene |_49069 25 — | _25 
Se 4020 eenen 50016 | 25 |L — 25 
SAAD DI A 49036 | 24 — 22 5) 
BSC HOO DAE Ne en 50013 25 =| A4 | 
PAID pI Nl 50029 25 — | 24 | 1 
TAG pl PB tn et [___50027 25 Mme 2 
QX 49022pl26 .:. | 5005 24 en 
ED EE |___49077 25 EDS 
SRAD plaa been nee | 50018 25 — 25 
ERASOZE DLO B: venae he SOOLZE Pi 23 — 23 
Te al TE EE 23 Un 
EADE PIAS et |_50010 | 25 Lek 24 1 


On November 1, 1952, our stock of MM plants totalled 56 plants. For the first 150 
trial crosses the ratio between the number of MM plants and the number of Mm plants 
in the progenies of the andromonoecious plants appeared to be 54:96. This corresponds 
very well with the expected 1:2 ratio. 


5. THE PRODUCTION OF SEED FROM THE MALE VARIETY 


Meanwhile the MM plants have already been transferred to a seed garden far away 
from all asparagus fields. In 1950 phenotypically good female plants were placed in 
this garden, leaving an open space for an MM plant at every seventh plant. 

In May 1951 an apiary was placed in this seed garden, and the bees have properly 
acquitted themselves. In the future it is intended to produce seed of Mm seedless plants 
here, this seed being sown later to find which lines prove the most practical. Plans are 
under way to increase the quality and reliable productivity of the MM male plants. 
To attain this we intend to cross all the MM plants placed in the seed garden with one 
female plant. Consequently any differences.between the progenies of these crosses are 
exclusively due to the father plants. 

Only those MM plants showing a heritable tendency to the above characters will be 
maintained (propagated vegetatively) at the seed garden. The female plants are all 
carefully judged on phenotype. In the future they will also be judged on their genotype 
by means of test crosses with one father plant. 


6. TENDENCY TO ANDROMONOECY PRESUMABLY BASED ON GENETICS 


It will be seen in Table 1 that andromonoecious plants at times will give rise in the 
next generation to a further number of andromonoecious plants. As an example take 
stock no 49030 (seeds of an andromonoecious plant from Bergen op Zoom) where, out 
of the 23 descendants, 8 appeared to be female, 11 andromonoecious and only 4 purely 
male. One of these 11 andromonoecious plants produced no fewer than 1644 seeds. 
Part of this seed was sown and yielded 45 plants, 10 of which were female, and 35 an- 


92 


nnn 


THE BREEDING OF ASPARAGUS OFFICINALIS L. 


dromonoecious.*) This clearly points to a heritable tendency toward andromonoecy. 
For the time being it is not clear to us on how many and on what factors this tendency 
is based. To find out this we shall have to carry out crosses between plants of entirely 
andromonoecious lines and those of entirely dioecious lines. The difficulty remains, 
however, that andromonoecy is very likely to be influenced-by certain conditions, as 
plants that do not show signs of andromonoecy during the first flowering period, may 
produce berries when flowering at a later date. It has also occurred that plants will 
produce berries one year and remain as male or seedless plants the next. These obser- 
vations are confirmed by Rick and HANNA (7). 


7. FURTHER POSSIBILITIES OF USING ANDROMONOECY IN BREEDING ASPARAGUS 


The possibility of growing lines that possess a heritable tendency to andromonoecy 
opens new perspectives for the breeding of asparagus. 

Firstly there is the possibility of producing andromonoecy in MM plants making 
the time-taking test crosses superfluous, for all seeds produced on an andromonoecious 
plant by selfing will inevitably produce MM plants again. 

There are some indications that it is possible to obtain andromonoecious MM plants. 
From the seed of the andromonoecious plant 49041, plant 9 (being itself a descendant 
of the andromonoecious 49030 plant 3), 19 plants were obtained that were all male or 
andromonoecious. Although chi-square for a 3:1 segregation (being normal for the 
offspring produced on Mm plants by selfing) has reached the fairly high value of 
5.070 here, 1 will not go so far as to say that this result is a sure proof. It is, however, 
a valuable indication. Meanwhile the seed of the andromonoecious specimens among 
these 19 plants has already been sown. The plants produced from them may enlighten 
us on the point whether we have succeeded in getting MM plants that are really andro- 
monoecious. 

Secondly, the heritable tendency to andromonoecy creates the possibility of producing 
plants that are homozygous for all characters, in other words, plants that can be used 
for the production of a constant and homogeneous variety. This is of great importance 
for the current “varieties” of asparagus, which are all heterogeneous to a fairly great 
extent and consequently yield a considerable percentage of inferior plants. 

Besides, continued inbreeding gives better possibilities of heterosis. 

An attempt will also be made to combine the advantage of the exclusively male plants 
with the hybrid varieties that may be obtained. To attain this it is necessary on the 
one hand that the Mm-plants of an andromonoecious line should by selfed in succes- 
sive generations, to obtain a female plant homozygous for all characters (except of 
course for sex) that can serve as a mother plant for the hybrid variety, on the other 
hand that the MM-plants of another andromonoecious line should be selfed from 
generation to generation, to obtain a homozygous father plant. The procedure to 
follow can be set out like this: 


1) The first year 10 female, 31 andromonoecious and 4 male plants were counted. The second year, 
however, the 4 male plants also produced some berries, so the eventual ratio was 10 female plants: 
35 andromonoecious plants. 
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Andromonoecious Mm-plant A Andromonoecious MM-plant B 
if selfed ve selfed 
F, MM + 2 Mm + mm MM 
selfed A selfed 
F, MM + 2 Mm + mm MM 
v selfed J selfed 


etc. etc. 


Es MM 


MM + 2 Mm + We miner 
E 
y 
Mm 


The plants resulting from these inbred lines will be entirely male. At any rate they 
will tend to be homozygous and may, in various combinations, display hybrid vigor. 

Up to the present time no proof has been forthcoming that asparagus is capable of 
displaying hybrid vigor. In general, the loss of vigor from inbreeding has been insig- 
nificant even in the F,‚. However, one single F‚-line shows thin dwarf-type growth. So 
far fruit setting in the selfed F, lines is still good. 


RANDALL and Rick (6) have called attention to the factor polyembryony in the 
production of female plants being homozygous for all characters. They found that on 
an average 0.95 % of the seedlings showed the phenomenon of polyembryony; + 2 % 
of these seedlings produced a haploid plant. Consequently 5262 seedlings yield only 
one haploid plant. 

According to the above authors these haploid plants are female. By doubling the chro- 
mosome numbers it is possible to obtain a female plant that is homozygous for all 
characters, and that has reached at the same time the minimum in the process of 
inbreeding. 

Against this method some objections can be raised. First of all the frequency with 
which haploid plants oecur is small. (Besides, personal observations have led us to 
believe that in many cases this frequency is even smaller than the 0.95 % mentioned by 
RANDALL and Rick.) This small frequency narrows the choice which has to be made 
from the starting material. This choice is even more limited by the fact that in most 
cases there are always some plants that do not survive the process of doubling the 
chromosome numbers. Moreover, if one wants to make full use of the homozygous 
female plant obtained in this way, it will be necessary to grow a homozygous male 
plant by the method of inbreeding (selfing) described in this section. 

For these reasons the latter method is preferred. Here the choice from the starting 
material is fairly wide, as we have now sufficient andromonoecious plants at our dis- 


posal. At the same time it is possible to carry out persistent selection during the process 
of inbreeding. 


94 


THE BREEDING OF ASPARAGUS OFFICINALIS L. 
SAMENVATTING 


De betekenis van de andromonoecie voor de veredeling van Asparagus officinalis L. 


Bij asperge brengen mannelijke planten meer op dan vrouwelijke. In Nederland 
bloeien de planten op het zaaibed in het algemeen niet, terwijl het geslacht voor de 
bloei niet vast te stellen is. Hierdoor blijkt het geslacht pas wanneer de planten reeds 
op hun definitieve plaats in de bedden staan, waar ze gedúrende omstreeks tien jaar 
geoogst worden. 

Het voorkomen van andromonoecische planten (planten, die behalve mannelijke 
ook tweeslachtige bloemen dragen) maakt het mogelijk om tot een geheel mannelijk 
ras te komen. Volgens Rick en HANNA (7) kan een mannelijke plant gesymboliseerd 
worden door Mm en een vrouwelijke door mm. Ontstaat uit een tweeslachtige bloem 
aan een mannelijke plant zaad, dan is dit een product van Mm x Mm en de nakome- 
lingschap bestaat derhalve uit: | MM, 2 Mm en l mm. Dit zijn 3 mannelijke planten 
tegenover 1 vrouwelijke. 

De verkregen resultaten waren geheel in overeenstemming met deze theorie. De MM- 
planten kunnen door proef kruisingen met willekeurige vrouwelijke planten opgespoord 
worden. De nakomelingschap van een vrouwelijke plant x een mannelijke MM-plant 
bestaat uitsluitend uit Mm planten en is dus geheel mannelijk. Tot 1 November 1952 
waren op deze wijze 56 MM-planten gevonden. Deze zijn reeds voor een gedeelte in 
een zaadtuin geplaatst tussen waardevolle vrouwelijke planten. 

Er zijn aanwijzingen verkregen, dat de neiging tot andromonoecie erfelijk is. Ge- 
zocht wordt naar de combinatie van andromonoecie en mannelijk overervend (MM). 
Hierdoor zal het omslachtige proef kruisen overbodig worden, omdat alle door zelf- 
bevruchting ontstane nakomelingen van andromonoecische MM-planten uiteraard 
ook weer de MM-constitutie bezitten. Bovendien maakt de erfelijke andromonoecie 
het mogelijk om voortgezette inteelt door zelf bevruchting toe te passen. Hiermede zal 
een constant en homogeen ras te verkrijgen zijn, terwijl deze inteeltlijnen mogelijk- 
heden openen tot gebruikmaking van een eventueel heterosiseffect. 
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DOES THE PRESENT TREND TO SELECT FOR 
RESISTANCE TO LODGING IN FLAX INVOLVE DANGERS 
OF A LOSS IN QUALITY? 


J. C. DORST 
Institute of Agricultural Plant Breeding, Wageningen 
Received 22. Jan. 1953 


With increasing fertility, heavy manuring and mechanical harvesting, flax growers 
are attaching more value than before to the choosing of varieties which are resistant 
to lodging. A similar trend can be observed in cereals. Under these circumstances it is 
likely that flax breeders, like their colleagues the cereal breeders, will pay increasing 
attention to the ability of their selections to resist lodging. 

However, the problem in flax is different from that in cereals. In the latter tbe straw 
is, so to speak, the support for the ear and the contained grain is of primary importance 
to the farmer who sets a much lower value on the quantity and quality of the straw. 
In consequence, most of the new varieties are of the short-strawed type and many 
breeders are of the opinion that it is easier to breed for resistance to lodging with short 
rather than long-strawed material. 

In direct contrast, the stem is the main centre of interest to the flax breeder for the 
quantity and quality of the straw are the criteria by which the farmer judges success. 
For a heavy yield straw length is of major significance but as the stem length increases 
there is also a need for the stiffness to increase if lodging is to be avoided. A different 
line of reasoning can also be advanced, namely, that a short, stiff-strawed variety can 
withstand heavier manuring or, conversely, that a long, weak-strawed variety can be 
prevented from lodging by a judicious choice of the field and the appropriate light 
manuring. lt is, however, common knowledge that with a variable crop like flax it is 
not easy to match the agronomic conditions to the requirements of the plant. With a 
stift variety there is undoubtedly less danger than with a weak-stemmed variety. How- 
ever, in breeding for resistance to lodging the following important question arises. Is 
it possible to increase the stiffness of the straw without diminishing either the percen- 
tage of fibre or its quality, and, if so, to what extent? The answer is of especial impor- 
tance to the processors who aim at obtaining from a given amount of straw the 
highest possible yield of fibre of the best quality. On the other hand, the farmer is in- 
clined to concentrate on a heavy yield of straw of good appearance. With such a crop 
there is, however, no guarantee that either the yield of fibre will be high or the quality 
good. 

For all crops where the growing and the processing are in different hands the danger 
exists that farmers and manufacturer’s interests diverge. When sugar beet was only 
paid on a weight basis the grower aimed at harvesting a maximum tonnage. On the 
other hand, the manufacturer was interested in the first place in a high per- 
centage of sugar. However, by means of a payment based in part on sugar content a 
satisfactory solution has now been found. For flax a comparable system does not exist. 
In the first place it is no easy matter to determine the percentage of fibre. Moreover, 
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in contrast to sugar, the quality of the fibre presents such wide variations that 
a mere determination of the percentage constitutes no accurate indication of the total 
value. In the flax trade the evaluation of quality is done by sight, and the technical 
knowledge of the experienced grader is to be admired. Yet even the best judges are 
liable to make serious mistakes as soon as various flax varieties are involved. An ex- 
perience of my own may serve to illustrate this point. At the beginning of my breeding 
work an old Frisian, white-flowering “land race” was taken as initial material. One of 
the selected lines, designated by F6, produced such a favourable impression in the 
trial plots and multiplication areas that many farmers and flax dealers went as far as 
to see in this line a successor to the 3 years older selection Concurrent. The yield of 
straw was high and to the eye the quality certainly did not appear to be inferior. When, 
_ however, large scale retting tests were carried out, the fibre content, on average, proved 
to be lower than that of Concurrent. In unfavourable years the relative figures were of 
the following order: 


| Straw per ha | Long fibre content | Scutched fibre 
| | 
GONE / 5000 kg | DDO | 1100 kg 
ON | 5500 kg | 20% | 1100 kg 


Thus to obtain the same yield of scutched fibre per hectare an extra quantity of 
500 kg of straw had to be harvested, transported, retted and processed. Consequently, 
the variety was a very disadvantageous one for the processor but an attractive one for 
the grower who sells per kilogram. In this connection, it is to be noted that at present 
such shortcomings are detected sooner, now that the opportunity exists for quantities 
of five kg of straw to be examined by the Netherlands Flax Institute at Wageningen 
and the fibre percentage and quality assessed. 

A second point which I should like to submit for consideration to other flax breeders 
is the following. Among the selections from the Frisian local variety, I found, as early 
as the second or third year of testing, that there were great differences in length and 
resistance to lodging. When the lines kept had been increased to the point where data 
on fibre yield could be obtained, it was observed again and again that in relation to 
fibre content and quality the very rigid plants gave disappointing results, whereas the 
weak-strawed plants often contained much fibre of excellent quality. For example, 
C29 could always be recognized by the processors by the good characteristics of its 
fibre even when the samples could not be identified from their labels. It has, however, 
been discarded owing to its liability to lodge, although the quality remains remarkably 
good after the crop has been laid. The C36, in spite of its strength in the straw, proved 
disappointing both in respect of fibre content and especially quality. The C22 (later 
called Concurrent) was a favourable exception, since it had a high fibre content and 
a good resistance to lodging according to the standards of that period (about 1926). 

When 1 discussed these findings with experienced flax processors they promptly gave 
an explanation which, briefly put, came to this: “The stronger the stem the more wood 
and where there is wood there just can°t be fibre.” Though this conception is some- 
what oversimplified it cannot be denied that observations from life long experience 
are almost always sound. The explanations given by practical men, however, must be 


= Of 


J. CG. DORST 


viewed critically. The above reasoning implies that only the xylem components deter- 
mine the strength and that the fibres make no contribution. This contention has never 
been proved. I can very well imagine that the strength of the stem is increased when a 
certain percentage of fibre is associated with the xylem tissue. Theoretically speaking, 
all parts contribute to the strength and moreover the way in which the different struc- 
tural elements are arranged is of material importance. 

If it is true that the xylem especially contributes to the resistance to lodging ability, 
then the question immediately arises whether an increase of other lignified tissues oc- 
curs at the expense of the fibre content. The experience of the processors in the past has 
related to the old land races and does not necessarily apply to all varieties. The distri- 
bution of the structural elements can vary in a vertical direction as well as in different 
horizontal planes, so that the problem cannot be solved by considering only percen- 
tages. It is also known that the yield of seed of the different strains varies greatly so that 
the stem of one strain has to carry a much heavier top than the stem of another one. 
Moreover, besides the criterion of strength, another question of great practical im- 
portance comes to the fore, namely, ability of the plant to recover after it has been laid 
by wind or rain. 

Even if it has to be admitted that there exists a correlation between strength and 
fibre content, in the sense that with increasing strength the percentage (and perhaps 
also the quality) of the fibre decreases, this is not necessarily alarming. In the first place 
the nature and extent of this correlation may vary. In the second place, the breeder 
does not search for averages but for exceptions. His aim is to find genotypes that will 
break through the correlations. By means of two hypothetical cases, which are repre- 
sented diagrammatically, 1 shall attempt to illustrate this point. 1 have assumed in 
both cases that the fibre percentage and resistance to lodging have been determined 
in a great number of lines from a land race or from a hybrid population that has be- 
come homozygous. 
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Fi. 1 AND 2. DIAGRAMMATICAL REPRESENTATION OF THE RELATION BETWEEN FIBRE PERCENTAGE AND 
STRAW STRENGTH IN FLAX 
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The fibre percentage is indicated on the vertical scale, increasing from bottom to top; 
resistance to lodging is plotted along the horizontal scale from left to right. The hori- 
zontal line a represents the minimum fibre percentage admissible for a commercial 
variety. The vertical line b represents the minimum resistance to lodging which was 
formerly accepted, whereas the line c represents the lowest limit of resistance according 
to present-day standards. In figures 1 and 2 it has been assumed that all dots fall 
within the respective ellipses. 

In the hypothetical case, as illustrated by figure 1, there will be found near the limit 
b several lines with a satisfactory fibre percentage, but these lines are not found outside 
the limit c. If, however, a situation obtains like that represented by fig. 2 there is then 
a reasonable chance of finding the right combination of the two criteria demanded, 
though here too the “ideal” combination of a high fibre percentage and great strength 
is not evident. In both instances, however, it would be dangerous to concentrate at 
first on selection for strength only because there is the risk of a subsequent failure of 
maintaining a satisfactory fibre content. 

These hypothetical examples, which merely serve to illustrate the problem, show 
that the chance of finding a favourable combination of strength and fibre content in- 
creases when these two characters are viewed as independent entities. On my request 
Ir J. W. SIEBEN has made a statistical study of the relation between lodging resistance 
and fibre percentage, using data furnished by the Netherlands Flax Institute. In con- 
sequence, established varieties had to be taken as the investigational material, so that 
the results gave too favourable a picture. 

These varieties are of course the best among a great number of selections and exhibit 
a smaller negative correlation between resistance to lodging and high fibre content 
than unselected material. 

The article by SIEBEN illustrates that there is a marked tendency for fibre percentage 
to decrease with increasing stiffness of straw. 

On the basis of these facts and my own experience there seems to be some justifica- 
tion for impressing on flax breeders who are selecting for lodging resistance the need 
to pay special atention in an early phase to fibre percentage as well. Otherwise they 
will be disappointed later. 


SAMENVATTING 


Biedt de tegenwoordige selectie op stevigheid bij vlas ook gevaren voor de kwaliteit? 


De toenemende vruchtbaarheid van de akkers, de zwaardere bemestingen en het 
machinale oogsten zijn oorzaak dat de kwekers meer aandacht aan de stevigheid hun- 
ner vlasselecties zullen schenken. Bij het streven naar steviger rassen rijst de vraag, of 
men de stevigheid kan opvoeren zonder dat het gehalte aan vezel en de vezelkwaliteit 
achteruitgaan en zo ja, tot welke grens. 

Als kweker deed schrijver de ervaring op, dat stevige nummers in het algemeen te- 
genvielen in gehalte en vezelkwaliteit, terwijl onder de slappe nummers vaak zeer hoge 
gehalten en prima kwaliteiten werden aangetroffen. C22 (later Concurrent genoemd) 
maakte tussen al de selecties uit het Fries witbloei landras een gunstige uitzondering 
door een hoog vezelgehalte en naar de eisen voor die jaren (+ 1926) een goede stevig- 
heid. 
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Ook wanneer blijkt, dat er een correlatie bestaat tussen stevigheid en vezelgehalte, 
in die zin, dat met toenemende stevigheid het percentage (en misschien ook de kwa- 
liteit) van de vezel dalen, behoeft dit nog niet verontrustend te zijn. 

Aan de hand van een tweetal denkbeeldige gevallen wordt deze zienswijze toegelicht 
(fig. len 2). In beide gevallen is aangenomen, dat van een groot aantal willekeurige 
vlaslijnen uit een landras of uit een uitgemendelde kruisingspopulatie het vezelgehalte 
en de stevigheid liggen binnen de in de figuren getekende ellips. De horizontale lijn a 
stelt voor het minimum gehalte aan vezel, dat voor een practijkras nog toegestaan 
wordt. De verticale lijn b geeft de stevigheid aan, waarmede men vroeger genoegen 
nam; de lijn c die, welke men tegenwoordig als minimumgrens stelt. Bij de veronder- 
stelling in fig. | zal men bij de grens b nog een aantal vlaslijnen kunnen vinden met een 
goed vezelgehalte, doch bij de grens c voor stevigheid komen deze niet of hoogst zelden 
voor. Indien echter zich een toestand voordoet, zoals weergegeven in fig. 2, heeft de 
kweker nog wel een behoorlijke kans de gunstige uitzondering te vinden, hoewel de 
combinatie hoog vezelgehalte en grote stevigheid ook hier moeilijk te verwezenlijken is. 
In beide gevallen is het zeer gevaarlijk om in de aanvang alleen te letten op grote ste- 
vigheid, omdat dan de kans groot is, dat men in later jaren grote teleurstellingen krijgt 
door onvoldoend vezelgehalte. 

De gefingeerde voorbeelden dienen beschouwd te worden als hulpmiddel om de pro- 
bleemstelling toe te lichten. Ir J. W. SteBEN heeft op mijn verzoek een berekening ge- 
maakt om het verband tussen stevigheid en vezelgehalte na te gaan met behulp van 
gegevens van het Nederlands Vlasinstituut te Wageningen. 
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INTRODUCTION 


At the request of DR J. C. DoRsT an investigation was carried out concerning a pos- 
sible correlation between stiffness of straw and fibre content in flax. 

This article presents a survey of the statistical techniques applied and a discussion 
of the results. 


MATERIAL 


The data of the Dutch inter-provincial variety trials of flax carried out during the 
years 1946 to 1951 inclusive have been used for this study. All trials the reports of 
which fail to give figures for stiffness of straw have been omitted, together with those 
where these figures showed so little differentiation, that the reliability of the data had 
to be questioned. Of the other trials all varieties were omitted that showed a defini- 
tely abnormal stand as appeared from the report. This was for example the case with 
Formosa in most trials in 1949 and with Fivel in part of the trials in 1950. The compu- 
tations were carried out with the remainder of the material. Figures for total fibre 
content were used because this feature is less dependent on harvest conditions and the 
following manipulations than lint content. For an orientation (Ll) all figures of the 
years 1946 to 1950 inclusive were used; for a more exact treatment (II) of the data the 
trials with 7 or more varieties in each of the years 1946 to 1951 inclusive were chosen. 


MEeETHODS 

L. Preliminary study 

To this end a simple method for determining the correlation coefficient has been 
used (1, 3, 4, 8). The variety means with respect to stiffness of straw (1 — very weak, 
10 —= very strong) and fibre content (in %) of every trial were written down in order 
of their magnitude. For example for the trial N Gr 1144 (1948): 


Variety (E K H ik JN B EF D E N 
Fibre content DE AAE An ZALEN ZANG DON DN IDR DE) 2255 
Variety A K F B E | N ® IÌ, D H 


Stiffness of straw 6.7 6.7 7.0 7.0 7.0 13 TES 8.0 9,5 9.7 


Thus the medians of both series, that is to say the point, with half of the data lying 
above or below, were determined. In this example the place of the median is given 
by the vertical broken line. In both series we have given the varieties below the median 
the sign —, the varieties above the median the sign +. For every variety we now get 
one of the combinations + +, + —, — + or ——. In this case: A ——, B + —, C- +, 
D+ +,E4H-,FSH- +, K-, L- +, N + +. These combinations can be 
established for every trial. In some cases, however, the determination of the median 
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offers some difficulties, eg. in the following series: 5778899. Here we give a 
— sign to the 5 and to both 7’s, a + sign to both 9’s. Only the scoring of the 8’s pre- 
sents some difficulties. We give them the score 0, because the median lies exactly at 
the 8. For the same reason we give the score 0 to observations in the middle of a series 
with an odd number of figures. So we finally get the combinations 0 +, 0—,—0, + 0, 


00 45 and + +. After some practice the scoring goes very fast, even 
without writing down the figures in order of magnitude. 
In the final computations we use only the combinations + +, — +, and Ie — 


If there is nocorrelation between the variables, the number of combinations with 
similar signs will be about the same as the number of combinations with dissimilar 
sign. Whether or not this is the case cannot be established from the figures of one trial 
on account of the small number of observations. We can, however, add together the 
number of combinations —— ,— +, + — and + + for all trials and thus make our con- 
clusions more reliable. The results obtained with our material are shown in Table 1. 


TABLE 1. TEST OF ASSOCIATION BETWEEN STIFFNESS OF STRAW AND 
FIBRE CONTENT 


Stiffness 
el zE Total 
— 36 a! 107 
ae 69 31 100 
Total rm 105 102 207 


This is a fourfold table and the difference between experiment and expectation 
(when the variables are assumed to be independent) can be tested with the ?°-distri- 
bution. This procedure diverges from that adopted by HAMMING (4), who for analysis 
of these tables assumes that the variables are normally distributed. Although we shall 
make the same assumption below, it seems better to ascertain first that there is some 
correlation before supposing normality of the distributions. We find 7? — 25.851 with 
1 df. This is clearly significant and we reject the hypothesis of independence of the 
variables. As an estimation of the correlation-coefficient we can use in the first place 
KENDALL’s 7 (6): 

36 x 31 — 69 Xx 71 
77 105 x 102 x 100 x 107 — 


— 0.353 


In the second place we can assume that both variables are normally distributed and 
find 
69 +71 


A en — 0.53 


Ï = COS (z 


U. Final investigation 


After we have found that a correlation exists between the two variables, we want 
to calculate the chance of finding a certain combination of stiffness of straw and fibre 
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content. The foregoing correlation coefficient is not sufficient for this purpose, because 
it does not allow the computation of chances, and because we have two classifications 
of this material (trials and varieties), of which only one is taken into account. For this 
reason a more exact treatment of the data is necessary. The difficulty in determining 
a common correlation coefficient is that we have to assume.a normal distribution of 
the variables, while the distribution of the figures for stiffness of straw is certainly not 
normal, because it exhibits serious discontinuities. On account of these discontinuities 
the use of “parameter-free’’ method$ (e.g. THEIL, 12) is also not possible. Moreover 
these methods have not yet been developed far enough to be used in a two-way classi- 
fication. For this reason we applied here the common methods for the determination 
of the correlation coefficient. On account of the great number of figures used the mis- 
take made in this way does not seem too serious. As stated above, for this investigation 
all trials with 7 or more varieties covering the years 1946 to 1951 inclusive were used. 

For the treatment of this non-orthogonal material known methods were employed 
G, 5, 7,9, 11, 14, p. 138). The pure variety and trial effects were estimated by an itera- 
tive method (3, 7, 9, 11, 14) and with the aid of these the following analysis of co- 
variance table was computed (Table 2), where x — stiffness of straw and y — fibre 
content. 


TABLE 2. ANALYSIS OF COVARIANCE OF STIFFNESS OF STRAW AND FIBRE CONTENT 


Sums of squares and products 
Cause of variation DE 
Sx? Sxy Sy? 
EIS a RAE 24 148.8539 — 938316 358.5250 
MARGE bn een 20 208.0577 — 92.1968 148.4003 
ROEMEN WE 155 114.4790 — 11.8062 72.9216 


Before drawing any conclusion we investigated the following points: - 

a. For every variety we can calculate the regression of y on x for the trials involving 
this variety. The variances about the regression lines do not vary any more than 
would be expected on the assumption that their true values are the same. This follows 
from a quantity L, (10, 13), which in our case is 0.4607 and which should have been 
much smaller for rejection on a 5 % significance-level of the hypothesis that the true 
variances are equal. 

b. With the calculations mentioned in a. we can set up the following analysis of 
covariance (Table 3): 


TABLE 3. DETAILED ANALYSIS OF COVARIANCE OF STIFENESS OF STRAW AND FIBRE CONTENT 
Re 


Di Mean square 
DE been We Bee en Ll ve SD ere OE 
Deviations from linear regressions within varieties 162 2.2234 = M: 
Differences among regressions .. ....-.. 16 1.8046 — Ma 
Deviations within varieties from average regression 176 2.2106—= Ms 
Deviations between varieties from linear regression 19 5.6602 — M4 
Difference between average regression within varie- 
ties and between varieties .. . ...... 1 0.2050 —= M; 


From this table it appears that the regressions within varieties do not differ signif- 
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cantly (M, vs. M), that the assumption of a linear regression line for variety means 
is not fully justified (M4 vs M3) and that average regression within varieties is not signi- 
ficantly smaller than the regression between varieties (M; vs M3). Finally we find from 
Table 3, that the correlation coeffcient between variety means is — 0.5247, the regression 
between variety means of fibre content on stiffness of straw is — 0.44 and that of 
stiffness of straw on fibre content is — 0.62. 


CONCLUSIONS 

|. There is a significant correlation between variety means for stiffness of straw and 
fibre content. From Table 3 it appeared however, from comparison of M‚ and Ms, 
that the assumption of rectilinearity of the relation was not fully justified. If we make 
a graph of the variety means of both variables, we find no indication of curvilinearity. 
It seems therefore more appropriate to attribute the above-mentioned phenomenon 
to the fact that we have in this case not a random sample of flax selections, but a 
group of selected varieties, than to assume some curvilinearity of the relations. 

2. From the fact, that we have a group of selected varieties, the usefulness of the 
calculated correlation coefficient is limited, because it gives no picture of the relations 
during the breeding work, but only of the relations after the breeding work is done. 
Nevertheless this coefficient is used for drawing conclusions for the following reason. 
During the selection of these varieties both properties have certainly been taken into 
account, meaning that the unfavourable effect of one-sided selection for stiffness of 
straw will be lessened because, of course, the breeder will also take the fibre content 
of his selections into consideration, be it at a later stage of the breeding work. In un- 


TABLE 4. ESTIMATES OF VARIETY MEANS FOR STRENGTH OF STRAW AND FIBRE CONTENT 


Mean stiffness 

Variety Number of trials | Mean fibre content of straw 
(%) (1 = very weak; 
10 = very strong 
HOEDOSAN reren che md 25 AEP) 6.67 
Eonclirent Er. mn te 25 22.88 6.45 
WIEL det etn Md 14 2172 8.55 
PEECOOM a 25 227 8.48 
BVel art OE NE 9 21.68 7.94 
Verlinnas ieermsnsme Beeken j 5 PE 6.97 
Ellen iN Zen 6 18.33 9.71 
(ECE tete ee Ae en 22 21.81 8.48 
INortoll Bar 4 21.90 5.91 
GOUER LEILA Ven MN 3 23.14 4,53 
EISTCUICSM enn. oet Aaen els 14 22.02 6.87 
VEN ORN Tae tr ne et ne pe 21.81 8.00 
INGE Ge Wte 4 f) 23.24 6.21 
IT PEnCe MR 10 22.48 6.45 
Stormont Gossamer .. .... 3 23.59 6.43 
Elke 6 2 INE 1 22.65 6.70 
Noblesse (Engelum 51/12) 4 23.51 6.58 
Engelaar en 1 25.36 4,88 
Solido (Engelum 40/52) .... 4 22.91 7.60 
IBE ER DIE Denen rd Wren on en 1 21.96 8.88 
EBWAAA En Ee 1 21.09 6.49 
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TABLE 5. THE PERCENTAGE CHANCE OF FINDING A FIBRE CONTENT BETWEEN THE VALUES IN THE UPPER 
LINE WITH A STIFFNESS OF STRAW SURPASSING THE VALUE IN THE LEFT COLUMN 


Fibre % 
22.0 225 23: $ fl ' = 
Stiffness 0 23.5 24.0 24.5 25.0 RS10 


LS 3.4 Ze, 24 2.0 1.5 1.1 Dep) 
8.0 DE RD 2 1.6 152 0.9 1.7 
8.5 24 2.0 1.6 185 1.0 0.9 0.9 
9.0 1.8 1.6 153 1.0 0.7 0.7 0.6 
EES 15 1.3 1.0 0.7 0.5 0.4 0.2 


selected material the correlation will thus be very probably not less than in the selec- 
ted material with which we have carried out our computations. So the following figures 
are therefore very instructive notwithstanding that their correctness is only relative. 

In Table 4 the best estimates of the variety means of stiffness of straw and fibre 
content are given for all varieties that were considered in this investigation. In Table 5 
the chance in percentage is given that a randomly selected line will present a certain 
combination of both variables. These chances are calculated with the aid of NicHor- 
SON's tables (8) from the above mentioned correlation coefficient with mean squares 
of both properties to match. For Table 5 the above remarks are thus fully valid. 

The probability of finding a stiffness of straw higher than 8.5 and a fibre content 
of 23 % and higher is 5.7 % (1.6 + 1.3 + 1.0 + 0.9 + 0.9). For a stiffness of straw 
7.5 the same figure is 9.2 %, for a limit of 6.5 the chance is about 23 % (not in the 
table). It appears that in the crosses with a high stiffness of straw the chance of finding 
a high fibre content is much smaller than in the crosses with a lower stiffness of straw. 
Examination of the fibre content at an early stage of the breeding work will therefore 
be necessary if it is desired to find a flax variety with high fibre content and high 
stiffness of straw. f 


SAMENVATTING 


Correlatie tussen stevigheid en totaal vezelgehalte bij vlas 
Met behulp van de gegevens van de interprovinciale rassenproeven voor vezelvlas 
over de jaren 1946 tot en met 1951 werd een onderzoek ingesteld naar de correlatie 
tussen stevigheid en totaal vezelgehalte. Er is een betrouwbare negatieve correlatie 
tussen de rasgemiddelden voor stevigheid en vezelgehalte d.w.z. naarmate de rassen 
steviger zijn, is het vezelgehalte in het algemeen lager. 
__Aangezien het onderzoek werd verricht aan uitgezochte rassen kan de vraag ge- 
steld worden of de betekenis van de gevonden correlatie daardoor beperkt is. Zij geeft 
immers geen beeld van het verband tijdens de veredeling doch van het verband na de 
veredeling. Desondanks zijn er echter conclusies uit getrokken, omdat bij de selectie 
zeker met beide eigenschappen rekening wordt gehouden, in dien zin, dat de ongun- 
stige werking van de selectie op stevigheid sterk vermindert, omdat de kweker uiter- 
aard het vezelgehalte van zijn lijnen niet buiten beschouwing laat. De bedoelde corre- 
_Jatie zal dus in ongeselecteerd materiaal zeer waarschijnlijk niet in mindere mate op- 
treden dan in het geselecteerde materiaal, waaruit de conclusies getrokken werden. 
In tabel 4 zijn achtereenvolgens vermeld het aantal proefvelden, het gemiddelde 
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vezelgehalte van de rassen en de gemiddelde stevigheid der rassen. In tabel 5 is de kans 
in % aangegeven dat men bij een willekeurig ras een bepaalde combinatie van stevig- 
et en vezelgehalte vindt. De kans b.v. om bij een een stevigheid van 8,5 of hoger een 
vezelgehalte van 23 % of hoger te vinden is 1,6 + 1,3 + 1,0 + 0,9 - 10,9 a be 
Bij een stevigheidsgrens van 7,5 is deze kans 9,2 %, bij steightidhrend van 6,5 
(waarde niet in de tabel opgenomen) ongeveer 23 %. Het blijkt dus wel, dat men in 
de lijnen met grotere stevigheid een veel geringer kans heeft op een hoog vezelgehalte 
dan bij lagere stevigheid, zodat voor het vinden van een lijn met een extreem hoog 
vezelgehalte en hoge stevigheid onderzoek op vezelgehalte in een vroeg stadium nodig 
zal zijn. 
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INTRODUCTION 


Although the efforts mentioned in this article, concerning the breeding of cassava 
varieties with roots containing a higher than normal percentage of proteins, did not 
lead to positive results, nevertheless to my idea the negative outcome is important 
enough to warrant publication, especially for the benefit of the research workers in- 
terested in this problem. The author is quite aware of the great imperfections adhering 
to his work, since part of his data and all material were lost during the Japanese occu- 
pation op Java. 

Cassava roots are, as KOEFOED, POSTMUS, VAN VEEN, TAHALELE and others have 
often underlined, a very incomplete food and wholly inadequate to serve as a staple- 
food. Raw and dried roots contain generally not more than resp. 0.7 and 1.5 % crude 
_ proteins, which are, however, of very poor quality as their biological value is much less 
than that of rice, sorghum, millet, etc. The quantity of erude proteins consumed in the 
daily rations of cassava roots must therefore be considered as being very insufficient 
and as a menace to the public health, especially in those regions of the tropics where 
cassava roots form the staple food for several months of the year. When Kocn (6) 
drafted his breeding program for cassava at Buitenzorg (Java), he considered the in-- 
crease of the protein content of the roots as one of his most important aims. In taking 
over his work in 1932 I adopted his program in this respect without any modif'cation. 


RESEARCH DONE BY KOCH 


Koch (6) started his breeding work by having analyzed his entire collection of clones 
consisting of varieties from Indonesia and other varieties imported from different 
countries. To his great disappointment they did not yield a single clone with roots that 
contained a higher than normal content of proteins. Neither did he have any success. 
with a great number of seedlings derived from hybridization, free fertilization and 

selfing of different cassava clones. Notwithstanding these disappointing results he 
thinks that success in this respect within the species Manihot utilissima must 
not be considered impossible. This view is possibly based on the high protein 
content he found in some clones he imported from Indo-China, which he however 
discarded on account of their low yields without using them for hybridization. With 
his species hybrids from the cross Manihot utilissima x Manihot Glaziovii he experienced 
however the same disappointments. The F, plants of these hybrids, which were grown 
by me, also yielded unsatisfactory results. 
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FURTHER RESEARCHES 


After the above mentioned unsatisfactory results all breeding work in this respect 
was stopped until new possibilities appeared. This occurred in 1936 when LANJOUWw 
(7, 8) found Manihot saxicola on the Voltzberg in Surinam. In the small roots a 
seedlings grown at Buitenzorg a crude-protein content of 2.3 % was found in te fres 
roots which, at a dry matter content of about 22 %, corresponds to about 11 % pro- 
teins in the dry matter. 


bad 


Photograph. Kon. Instituut voor de Tropen 


Fi. 1. MANIHOT SAXICOLA, FOUND BY Dr LANJOUW IN THE NEIGHBORHOOD OF THE VOLTZBERG IN 


SURINAM. RAISED FROM SEED IN THE EXPERIMENT GARDENS OF THE AGRICULTURAL INSTITUTE AT 
BUITENZORG 


This very high protein content was however accompanied by several undesirable 
characters, viz. heavy branching of the plants, long-stalked, small roots with a low 
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dry-matter content and an extremely high content of prussic acid (430 mer HCN/kg). 
Nevertheless it was considered worth while trying to hybridize this new species with 
Manihot utilissima in the hope of finding useful hybrids with a high protein content in 
the roots. Hybridization with Manihot utilissima did not present any difficulties. The 
highly satisfactory results obtained even raised doubt if Manihot saxicola could be 
regarded as a new species (see BoLHuIs, 3). The first hybridization was made with the 
clone Basiorao, a good yielding, moderately poisonous import from Brasil. The 
reciprocal cross gave two sets of F, plants which sets differed greatly. Cross Manihot 
saxicola (M. s.) Xx Manihot utilissima gave plants that resembled very much the 
seedlings of M. s. and displayed the same susceptibility to Fusarium attack. The 
reciprocal cross gave F, plants from which several tended more to the normal cassava 
type. From the cross M.s. x Bas. finally remained only 10 plants with protein con- 
tents ranging from 0.64 to 2.06 % in the fresh roots. These rather favorable results 
were however not maintained in the clones from these F, plants. The protein contents 
in the roots from seedlings and clones are summarized in table I. 


TABLE 1. PROTEIN CONTENTS IN FRESH ROOTS OF SEEDLINGS AND THEIR 
CLONES FROM THE CROSS MANIHOT SAXICOLA X BASIORAO 


3 Protein content in fresh roots in % 
Nr seedling | : 

| seedling | clone 

seen sn Ge ae 1832 0.60 
Dn NEEN rid Ei 1570 0.52 
Oi Eddn nt, MEREN ect 0.90 0.46 
4. 1521 | 0473 
Sr DER Art ES 1.09 0.64 
en Tt AD heee 2.06 1.49 
ges 0.67 0.48 
toten Pr nee mite hed ne Ër 1.06 0.88 
DIER RA a ETE 9 0.64 0.84 
LO elen err ned 1.28 | 0.48 


These figures show, as KocH already found in other respects, a poor correspondence 
between the protein content of the seedlings and the clones derived from them. At the 
same time it became evident that size and form of the roots from all clones left very 
much to be desired. 

The protein contents of the roots from the clones of the reciprocal cross are fairly 
comparable to those in table TI, with the only difference that they are generally lower. 
Besides a favorable protein content in the roots the F, plants exhibited, however, a very 
dense branching and an undesirable form of the roots, which characters, with only 
one exception, were accompanied with a very high degree of poisonousness. The con- 
tent of dry matter was always fairly normal. 

Intercrossing and selfing of some of these hybrids gave rise to a great number of 
seedlings. Analyzed were only the roots of those seedlings that possessed reasonably 
thickened roots. The results obtained are summarized in table II. The harvest of these 
seedlings caused many difficulties and required much extra labor caused by the very 
heavy branching of most of the seedlings. After the seedling parents the protein con- 
tents of the roots are mentioned between brackets. 
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TABLE II. RESULTS OF THE INTERCROSSING AND SELFING WITH SEEDLINGS OF THE HYBRIDS FROM THE 
CROSS MANIHOT SAXICOLA WITH BASIORAO 


Number of 


| seedlings Highest 
| ee Number with protein 
Cros seedings | aloe | megen | cpm 
| | >1°/ 
| 
M.s. X Bas./6 (1.49%) Xx M.s. X Bas./4 (0.73%) | 263 47 7 (E51 
M.s. X Bas./2-(0.52%) X M.s. X Bas./4 (0.73%) | 226 43 7 LS1 
Miss Bas 4 (073 9/5) MES" ee Bas. 2 (0:52%/0) 210 8 1 EDT, 
M.s. X Bas./1 (0.60%) Xx M.s. X Bas./4 (0.73 % 13 7he 24 l 1.02 
M.s. X Bas./25 (0.81 %) Xx M.s. x Bas./25 (0.81 %) | 148 24 3 1555) 


From F, plants with a good yield and a favorable habitus clones were planted. When 
harvested not a single one was found with a higher than normal protein content in the 
roots, whereas the toxicity was always very high. 

Some F, hybrids from the cross M.s. with Basiorao were backcrossed to cassava 
clone F 357, a variety with less than 50 mgr HCN/kg in the roots and that had also 
proved to be good parental material. 

From the 211 seedlings obtained only 37 had roots that justified an analysis. From 
the results of these analyses and from a subsequent study of the planted clones it once 
more became clear that the high protein content in the roots of the seedlings gives no 
guarantee whatsoever that this will be the case also with the roots from the clones 
planted from these seedlings. 

Among the seedlings 11 were found with a protein content in the roots higher than 
1 %, from the clones only one reached this figure. Also a very high degree of poiso- 
nousness was found in most of them. A few, however, possessed such a low content of 
HCN in the roots that, as far as this feature was concerned, they could become useful 
for cultivation. Starting from this assumption crosses were made between clone F 357 
and Ms. Of this cross 51 seedlings ultimately remained 5 of a saxicola type, 22 of an 
intermediate type with very heavy branching and 23 almost resembling the normal 
cassava type with moderate branching or none at all. Thirteen of these seedlings con- 
tained more than 1 % protein in their roots (1.02-1.48 %), the percentages of dry mat- 
ter were fairly normal but the poisonousness was again very high (134-332 mgr HCN/ 
kg). None of the clones planted from these seedlings gave a satisfactory yield and all 
displayed an unfavorable habitus. As all this material disappeared during the Japanese 
occupation, further particulars are not available. 

In the discussion of Kocm’s research, mention was already made of a number of 
Indo-Chinese varieties, that had a higher than normal content of proteins in their 
roots. When, from the first results of the saxicola-hybrids, it became evident that most 
probably the object could not be reached in a short time, new imports from Indo- 
China were made. 

The 5 clones received were all poor yielders, but three had a protein content of more 
than 1 % in their roots. With the last three (nos 458, 459 and 460) a high number of 
crosses were made in 1941 (see BorLnHuis, 3), but due to the Japanese occupation no 
analyses were made of the roots from the seedlings obtained. 
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Considering the high number of cassava clones the roots of which were 
analyzed for their protein content it does not seem probable that within the species 
Manihot utilissima varieties will be found in the future with a higher than normal pro- 
tein content in the roots. The above mentioned Indo-Chinese-varieties have not much 
value for cultivation owing to their poor yields. ‚ 

AMMAN (1) mentions a number of seedlings that had a high content of protein in the 
roots, but further reports about the behavior of the clones derived from them are not 
available. Neither is any mention made of the yield of these seedlings. 

GREENSTREET and LAMBOURNE (5) give no figures at all about the protein content in 
the roots of a great number of cassava clones they analyzed in Malaya. 

In the reports of the Congrès du Manioc et des Plantes Féculentes held at Marseilles 
in 1949 not much is to be found about the protein content of cassava roots. LEROY and 
FRANCOIS (9) only point out that the amount of N-containing substances is unimpor- 
tant in dried cassava roots used as cattle food. 

In the study of GRANER et al. (4) about the feeding value of cassava only the carbo- 
hydrates and minerals are mentioned. Indications concerning the proteins are con- 
spiciously absent. 

Much more promising seemed some figures in the Rapport Annuel pour l'Exercise 
1950, Publication de PL.N.E.A.C., where protein contents in cassava roots as high as 
7.2 %, with an average of 4.2 % are cited. Further inquiries, however, failed to shed 
any light on these very high figures, which therefore must be considered as improba- 
ble, an opinion shared by Prof. OPSOMER at Louvain (Belgium). 

As proved in the preceeding pages, not much success either may be expected from 
the species cross Manihot utilissima with Manihot Glaziovii. 

Treatment of cassava cuttings with colchicine lead to increased chromosome num- 
bers but this was not accompanied with an increase in protein content in the roots (see 
BorHuss, 2). 

Possibilities for an increase of the protein content in cassava roots by hybridization 
of clones of Manihot utilissima with Manihot saxicola, notwithstanding the original 
expectations, do not appear very bright. Hybrids with a higher than normal pro- 
tein content in the roots may be obtained, but undesirable characters exclude their 
possible use in cultivation. NicHors (10) reports the same results with his hybrids 
between Manihot utilissima and Manihot saxicola. 1 share, however, his opinion that 
it may be worth while to continue research in this direction, whereby cassava clones 
must be used that produce in their offspring mainly seedlings with a low degree of 
poisonousness. Further study of the variability of Manihot saxicola may disclose va- 
rieties of this species with less HCN in the roots than those used at Buitenzorg. 


CONCLUSIONS 
Little success may be expected from the search for cassava varieties with a higher 
than normal protein content in the roots. The hybrids from the cross Manihot utilissi- 
ma with Manihot saxicola seem to offer the greatest possibilities although. they are 
adversely affected by a high degree of poisonousness and unfavorable habitus. Further 
studies on the variability of Manihot saxicola must disclose whether within this species 
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a combination occurs of a high protein content in the roots with a low degree of 
poisonousness. 

Crosses of good cassava clones with varieties with a high protein content in the 
roots from Indo-China must be repeated to determine the exact value of the latter in 


this connection. 


SAMENVATTING 


Overzicht van enige pogingen om cassave-rassen te kweken 
met een hoger eiwitgehalte in de wortels 


Het zoeken naar rassen van cassave met een hoger dan normaal eiwitgehalte in de 
wortels leverde tot nu toe niet veel succes op. Binnen de soort Manihot utilissima werd 
geen enkele cloon gevonden die in dit opzicht iets beloofde en evenmin was dit het 
geval met hybriden van de kruising Manihot utilissima met Manihot Glaziovii. 

De grootste kans hierop bieden waarschijnlijk de hybriden uit de kruising Manihot 
utilissima met Manihot saxicola. Hierin werden reeds een aantal gevonden met een 
hoger dan normaal eiwitgehalte in de wortels, maar andere ongunstige eigenschappen 
maakten hun waarde voor de practijk geheel denkbeeldig. Deze eigenschappen waren 
vooral te zware vertakking van de planten en een te hoge giftigheid van de wortels. 
Daar de te Buitenzorg gebruikte M. saxicola in zijn wortels zeer hoge giftigheden ver- 
toonde, moet worden nagegaan of binnen deze soort vormen bestaan, die een hoog 
eiwitgehalte paren aan een lage giftigheid. 

De kruising van goede cassave-clonen met rassen uit Indo-China, die een hoog eiwit- 
gehalte in de wortels bezitten, moet worden herhaald om de juiste waarde van de laatst- 
genoemden in dit opzicht vast te stellen. 
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1. INTRODUCTION 


A remarkable feature of potato breeding in the Netherlands is the great number of 
private breeders who have concentrated their efforts on the improvement of the potato. 
The author calls attention to some circumstances and measures that have made potato 
breeding attractive in the Netherlands. 


2. THE EARLIEST DATA ON POTATO BREEDING IN THE NETHERLANDS 


When about 225 years ago the potato was accorded a modest place in Dutch agri- 
culture and horticulture, use was made of tubers originally coming from abroad. Of 
what nature this material was and what introductions were made later form a subject 
by itself. 

It was probably noticed at an early date that the crop was suffering from degene- 
ration. Formerly this was thought to be due to the continuous vegetative propagation 
by means of tubers. Undoubtedly gardeners and nurserymen must soon have tried 
to raise potato plants from true seed in order to obtain more vigorous and higher 
yielding stocks. By the “rejuvenation” of the potatoes through the medium of seed 
they obtained, after having rejected the worthless types, varieties that gave a good 
yield during a few years, but that deteriorated afterwards. 

In the beginning of the nineteenth century too sexual propagation was used. This 
method was applied in the Netherlands on a large scale after the Phytophthora year 
of 1845. In 1846 the Government imported seeds of potatoes and put them at the dis- 
posal of farmers and market gardeners. This spate of seedlings left little that was of 
any value. Growing new varieties from seed is a delicate matter. No group of profes- 
sional breeders sprang up. This period should be considered as one preceding that of 
potato breeding proper. 

Data concerning crosses in the present territory of the Netherlands during the 18th 
and first half of the 19th century are lacking as far as I know. Raising seedlings from 
spontaneously obtained seed was the only method used until 1888, the year in which 
systematic potato breeding began in our country. 


3. G. VEENHUIZEN, PIONEER OF POTATO BREEDING IN THE NETHERLANDS 

Potato breeding in the Netherlands started in the Northeast, in the reclaimed 
moorlands of Groningen, a region of intensive cultivation of potatoes for industrial 
purposes. In proportion as potato growing expanded new varieties were continually 
imported from abroad (chiefly from Germany), but they often fell short of expecta- 
tions. 

At the initiative of GEERT VEENHUIZEN, nurseryman and florist at Sappemeer, the 
local agricultural association laid out a potato variety trial field in 1888 and in the 
following years, in order to compare the new varieties with the old ones and also to 
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increase them. The management of this trial 
field and the reading of an article in the hor- 
ticultural journal Sempervirens on the creation 
of novel Bromeliaceae by means of artificial 
crosses (7) made VEENHUIZEN conceive the 
idea of himself developing new, productive 
potatoes fer industrial purposes. He perfor- 
med many crosses. The best seedlings were 
propagated separately. Of the most promising 
third and fourth year’s seedlings, according to 
the tubers available, plots of +, 4 or l are were 
planted on the trial field. The very best strains 
were subsequently increased. From 1893 on 
this was done by the Farmers’ Organization of 
the Peat Moor Settlements (Veenkoloniale 
Boerenbond). The object of the increase was 
to have more potatoes for disposal to its 
members, and above all to watch the new 
strains for one more year in large plantings. 
VEENHUIZEN had been appointed farm mana- 
ger with the Central Trial Field of the Farmers’ Organization. 

A survey of the varieties developed by VEENHUIZEN (DE HAAN, 6) shows that in all 
he has 94 varieties to his name. As early as 1892 ten of them were on the market. The 
year 1893 was a lucky one for VEENHUIZEN. That year he developed the Eigenheimer, 
valued as a potato for human consumption, which expanded rapidly and which was 
also appreciated abroad. His Thorbecke dates from 1901. He concentrated his efforts 
on the creation of potatoes for industrial purposes (5), but in addition he also suc- 
ceeded in originating good varieties for human consumption (Eigenheimer, Bravo, 
Rode Star, etc.), which came to dominate the varietal range in the Netherlands. 

Dorst (5) has remarked that the success of VEENHUIZEN was augmented by the 
method that he used to introduce his new varieties. At that time the variety trial 
fields had not yet been instituted. By offering for sale small quantities of seed tubers of 
the new varieties these were tried on all types of soils and farms. The buyers acted to a 
certain extent as experimenters. The Farmers’ Association took care of the distribution 
of the new varieties among the members. 

VEENHUIZEN was not out to make a profit; he loved plant breeding for its own sake. 
Agriculture, however, has greatly benefited from his work. 


Fia. 1. G. VEENHUIZEN (1857-1930) 


4. OTHER POTATO BREEDERS ABOUT 1900 


Sometime after VEENHUIZEN had started breeding at Sappemeer a potato variety 
trial field was established by the Frisian Agricultural Society at Tzummarum, Fries- 
land, with the aim of developing new varieties. The program began in 1892. In 1898 
work was transferred to Suameer and entrusted to the care of K. L. pe Vries, head 
teacher of the local elementary school. DE Vries made his first crosses the same year. 
His object was to breed potatoes for human consumption. Like VEENHUIZEN, he ori- 
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ginated many varieties. In a catalogue 
of 1917 not less than 69 varieties bred 
by him were offered for sale. 

Though pr Vries worked with very 
modest means he succeeded in develo- 
ping valuable types (pe HAAN, 6). The 
variety Bintje, which later was to acquire 
great fame and which has given rise to a 
considerable export of seed tubers, dates 
from 1910. 

In 1923 pe VRIES retired. The material 
of Suameer went to a newly founded 
Plant breeding Station at Engelum (near 
Leeuwarden), where Dr J. C. Dorsr, 
plant breeder with the Frisian Agricul- 
tural Society, had begun to develop new 
potato varieties. 

Near the city of Groningen, at Ooster- 
hogebrug, K. R. VerLTHurs (1854-1917) 
started potato breeding in 1895. He 
specialized in table varieties (DE HAAN, 6). In 1916 an interesting booklet (8) on 
potato growing with many data on varieties came from his pen. 

In the region of the reclaimed peat moors U. FEUNEKES of Oude Pekela and H. B. 
VEERKAMP (who, among other varieties, developed Triumf) of Nieuwe Compagnie 
did good work (1) 

The labor of these pioneers has now been taken over by a great number of succes- 
sors. Out of a total of 188 potato breeders in the Netherlands 22 have succeeded in 
getting one or more of their creations on the List of Varieties for 1953. 


Fia. 2. K. L. De Vries (1854-1929) 


5. THE PROBLEM OF WART-DISEASE RESISTANCE STIMULATED POTATO BREEDING 


The appearance of wart disease in the Netherlands coincided with the discovery 
that leaf roll, mosaic and streak were infectious diseases. When efficient methods of 
selecting for health became widely known, the seed producers succeeded in maintaining 
the health of the stocks or even in improving it. As a result the demand for new va- 
rieties threatened to decline. 

The appearance of wart disease, however, produced a notable revival. The fear of 
the spread of this disease inspired an endeavor to replace the old varieties by new, 
immune ones. The authorities gave energetic support. All varieties were tested for 
susceptibility, and immune types were put at the disposal of the breeders. Seedlings 
could be tested free of charge for susceptibility. Thus the breeding of resistant potatoes 
was encouraged on every hand. For some years now varieties susceptible to wart 
disease have no longer been admitted to the official trial fields, so that breeders now 
discard all susceptible seedlings. 

The authorities went a step further by prohibiting the growing of a few very sus- 
ceptible varieties (such as, e.g., Bravo and Thorbecke). This also caused the new, 
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immune varieties, capable of replacing them, to spread more rapidly. In some regions 
all varieties subject to wart disease were prohibited. Thus the spread of the disease 
could be checked. 


6. THE LIST OF VARIETIES AND POTATO BREEDING 


The Netherlands Descriptive List of Varieties of Field Crops, which at first was 
meant as a guide in choosing the varieties, acquired a legal basis in 1942 within the 
framework set by the Breeder’s Decree 1941. 

As this List aims at holding the varietal range under control by preventing its 
inordinate extension, the entering of a new variety in a given category means that the 
position of other varieties of the same group becomes shaky. This entails important 
consequences to the breeder, especially if his varieties are removed and sentence of 
death is passed on them. 

While it was formerly possible to develop a variety within 4 to 5 years, now, as a 
result of the thorough testing, 10 to 12 years are required on an average. The restrict- 
ions imposed upon the freedom of the breeder are compensated for by the advice and 
technical aid rendered to the breeder and the protection that his creations enjoy in 
the Netherlands. Not a single potato breeder desires the return of the days of an un- 
limited extension of the varietal range. 

The List of Varieties makes no difference between Dutch and foreign varieties. Con- 
sidered by itself this is a drawback for the Dutch breeders. Fortunately they are con- 
vinced of the correctness of the viewpoint of the Committee for the Compilation of the 
List of Varieties that the prime object is to choose the right thing for the farmer. 

The List is also a brake on unjustified advertisement. Soon the catalogues became 
based upon officially recorded data. The List is therefore looked upon as an unbiased 
propagandist for the best varieties. 


7. THE DEVELOPMENT OF SEED POTATO PRODUCTION 


Dorst (5) has remarked that the potato breeders working prior to 1920 had in one 
respect an easier task than those of the present day. The old breeders competed with 
varieties that had more or less deteriorated as a consequence of different virus diseases. 

The study of virus diseases, in which connection the investigations of OORTWIJN 
BOTJES and QUANJER deserve special mention, has shown a method of maintaining 
or improving the health of the stocks. The present breeders have therefore to surpass 
disease-free stocks. This renders their task more arduous, but on the other hand the 
newly developed varieties also benefit by the advances in the field of control measures. 

The fact that only a few varieties were widely grown acted as a stimulus. Those who 
devoted themselves to potato breeding as a labor of love found, when successful, 
satisfaction in the knowledge of having contributed something useful to the agricultural 
world. The costs of the work, however, were defrayed by other branches of the farm 
or in some cases covered by subsidies. It is obvious that this was not a satisfactory 
situation since the growers parasitized to a certain extent on the breeders. Thus 
BROEKEMA (2) has said that an unredeemed debt owed by posterity to VEENHUIZEN is 
the fact that, though much honored, he died in poverty. 

The seed-potato growing industry of the Netherlands, which produced large quan- 
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tities of healthy seed tubers, had great interest in the development of better varieties, 
especially of varieties that could become popular abroad. The export market and the 
seed growers have to consider very carefully the requirements of their foreign cus- 
tomers. 


8. THE N.A.K. ENCOURAGES BREEDING 


As all seed-potato growers are members of the General Netherlands Inspection 
Service for Seeds of Field Crops and for Seed Potatoes (N.A.K.), it is quite natural 
that this organization tries to promote the breeding of new varieties. 

BROEKEMA (2) has pointed out in a paper on the potato and its cultivation that until 
recently there were only very few potato breeders in the Netherlands. As a reason for 
this he cited the failure to make breeding remunerative. Nobody was encouraged by 
financial prospects to go seriously into the business of potato breeding. On the other 
hand a multitude of seed growers throw themselves upon successful new varieties and 
they sometimes reap great benefits from their trade, while the originator of the variety 
may just look on. 

To the N.A.K. goes the credit for having made the first move to reward breeding 
work. In 1934 it was decided to allocate each year a certain sum to compensate the 
originators of new potato varieties. For each ha of seed potatoes grown by others the 
breeder received a certain payment. The total sum set aside for potato varieties 
amounted to 2500 guilders. Thanks to these subsidies a few establishments could be 
better equipped (Dorst, 4). The breeder received reparation for the competition he 
experienced from those that put on the market certified seed of his variety. 

The above mentioned regulation was taken over in 1942 by the Breeder’s Decree. 

In other ways too the N.A.K. has attempted to further breeding. Small bonuses 
have been paid to young breeders whose methods of work were up to certain standards 
Now this practice has been extended to a well defined system of subsidizing. Thus of- 
ficial recognition is given of the importance of plant improvement, and zest for the 
work is promoted. 

The N.A.K. has further supported the breeding of new potato varieties by insti- 
tuting the Commission for the Advancement of Potato Breeding, which started its 
activity in 1938 (see chapter 9). 


9. THE BREEDERS DECREE STIMULATES PLANT IMPROVEMENT 


Once the Inspection Service N.A.K. had started to grant compensations to the 
breeders, the idea grew more and more that in common justice to the originator all 
propagating material, even when not directly marketed by him or by his representive, 
should bring him a certain return (Dorst, 4). The Breeder’s Decree 1941 is a landmark 
in the development of potato breeding in the Netherlands. 

It may suffice to mention here that by virtue of this decree the breeder receives the 
sole right to sell original propagating material (provided it is certified by the Inspection 
Service). Third parties can also market certified seed, but certificate and seal are only 
delivered if the grower has paid a levy in contribution to the breeder’s compensation 
fund. In this way it is possible to reward the breeder for the labor and expenses at- 
tending the development of a new variety. 

The amount of the compensations for potato varieties averaged f 68204— per 
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year during the period 1942-1950. The flourishing of potato breeding in the Nether- 
lands is certainly closely related to the financial prospects opened by the decree. 


10. THE COMMISSION FOR THE ADVANCEMENT OF POTATO BREEDING 


The above mentioned commission, first instituted by the Inspection Service in 1938, 
aims at coordinating advice and technical aid to the potato breeders. This commission 
has very successfully performed its task during the last 15 years. In 1936 there were 
fifteen potato breeders and this number has now increased to 188. 

The activities of the commission are of great importance to potato breeding in the 
Netherlands and this question merits treatment in a separate article. Ir J. A. HOGEN 
Escn, technical manager and secretary of the Commission, has consented to deal with 
the subject in a future issue of this journal. 

The Dutch Breeders Association has organized each year in cooperation with the 
commission one or more potato-breeding days. 


11. THE PRESENT POTATO BREEDERS AND BREEDING STATIONS 

The activity in the field of potato breeding can be illustrated in various ways. The 
simplest means is to name the breeders who have one or more of their varieties on the 
List of Varieties of Field Crops. 


TABLE |. SURVEY OF THE DUTCH POTATO BREEDERS OF WHOM ONE OR MORE VARIETIES HAVE BEEN 
PLACED ON THE LIST OF VARIETIES FOR 1953 


Breeders Varieties 
ISH. BIERMAs Holwerd: sene ae on eas Dore Rode'Eerstelimne) 
DST SBRANDSMANSLENS an ee Rode Eersteling®) 


Lon 


„J.C. Dorst, Wageningen … denkt Ale rr 
(formerly plant breeder with the Frisian Agricul- 
tural Society) 


Alpha, Furore, Orion, Saskia, Sirtema 


4, Friesche Maatschappij van Landbouw, Leeuwarden Urgenta 

5. G. H. vAN HAERINGEN, Dedemsvaart . . . . . . IJsselster 

OM RAETERINGASICOIRADI ee ETE 

T.J. P.G. Könsr, Hoofddorp . .. ..-... .. Meerlander 

8. Ir C. KooPMAN, Hoofddorp . . . . . . « - … . Koopman’s Blauwe 

OGA KORHORST Gieten Geen atm a 

10. S. LOMAN, Eeserveen ... vetst sais el el Gineke 

11. A. H. MATTHIJS, Koewacht (Z.VI.) .  . . . . . Rode Eersteling *) 

12. G.S. Murper, Warffum …. . . . . … … … … … … Noordeling, Noordstar, Pimpernel, 
Zeeburger 

13, J. PRUMMEL, 2de Excloërmond . . . . . . . . . Profijt, Prudal 

14. M. RADEMAKERS, Bant (N.O.P) . . . . . «… . . Prinslander 

15, B. SNEEUW Psn oe aa aon ont nn name Se GOE Siene 

16. B. E. VEENHUIZEN, Sappemeer . . . . . . . . . Libertas 

17'G VEENHUIZEN Î oo 00% oeh A TE Eibenhener Ideaal, Populair, Rode Star, 


Souvenir, Ultimus 
18. Veren. Proefschooltuin West-Friesland”, Hoorn . Barima 
LORK DENN OOMENASSON ae eee . … Matador, Record 


20 KE DEE VRIES en ne BIL 
21. Mij. de Wilhelminapolder, Goes .. ...... Bevelander, Wilpo 
ZONZIEEG TEEN WALGEN ke tee EEN „ Ari, Irene 


1) The Rode Eersteling was found independently by three breeders as a mutant of Eersteling. 
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Besides the above-mentioned twenty-two breeders there are six others who have had 
varieties on the List at one time and eight other breeders having one or more varieties 
that are being tested on trial fields. A great number of workers have not yet booked a 
success, but are hoping to attain results. 

In closing 1 should like to draw attention to the Plant Breeding Station “Centraal 
Bureau” at Hoofddorp, where a special section under the guidance of Dr C. MASTEN- 
BROEK specializes in potato improvement. Dr MASTENBROEK has published an article 
on the inheritance of the immunity from Phytophthora infestans of Solanum demissum 
in Euphytica 1, (1952): 187-198. 

Mention should be made also of the Potato Breeding Station of the Foundation for 
Agricultural Plant Breeding at Marknesse (Northeast Polder), which has the task of 
assisting the private breeders. The leader, Ir G. A. Tain, had a note on powdery 
mildew attacks on potato varieties in Euphytica 1 (1952): 84-86. 

There exists a close collaboration between the Potato Breeding Station of the Foun- 
dation for Agricultural Plant Breeding and the Institute of Agricultural Plant Breeding 
at Wageningen, where the potato improvement research is directed by Dr H.J. 
Toxopeus. The latter has published in Euphytica 1 (1952): 133-139 an article on the 
possible significance of Solanum demissum in improving the yield of the cultivated 
potato. The Foundation and the Institute of Agricultural Plant Breeding are under the 
common directorship of Dr J. C. Dorst, who has dealt with potato breeding in various 
papers (3, 5). 


12. CONCLUSION 


Breeding, which during many years aimed primarily at improving yielding capacity 
and quality coupled with wart-disease resistance, shifts more and more in the direction 
of regularity of production and ease of virus disease control by means of enhanced 
resistance. The results already obtained abroad have stimulated the Dutch private 
breeders and research workers to aim with fixity of purpose at the creation of disease 
resistant types. Phytophthora resistance is the chief object, but a program designed to 
curb other diseases is also under development. 

More than previously attention is being paid to the creation of varieties offering 
promise for the seed-tuber export market. A well-trained staff of research workers 
dedicate their abilities to the study of the fundamental problems of potato breeding 
and seed tuber production. 


13. SAMENVATTING 
Aardappelveredeling in Nederland in het verleden en het heden 


Oorspronkelijk deed het „„ontaarden” der aardappelrassen behoefte ontstaan aan 
nieuwe rassen. Deze kwamen voor een deel uit het buitenland, terwijl anderzijds van 
de oude rassen pootgoed verkregen werd uit gebieden van Nederland, waar de ont- 
aarding minder sterk optrad. Ook Nederlandse tuinders, bloem- en boomkwekers 
kweekten het zaad der van nature door zelf bevruchting ontstane bessen op tot nieuwe 
rassen. In 1846 werd dit van regeringswege sterk gestimuleerd door aardappelzaad te 
importeren en ter beschikking te stellen van tuinders en boeren. Van deze explosie- 
achtige uitbreiding van het opkweken van aardappelen uit zaad is echter niet veel te- 
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recht gekomen. Een kwekersstand werd niet geboren. We kunnen deze periode rekenen 
tot de voorgeschiedenis van de aardappelveredeling in Nederland. 


Het ontwaken van de aardappelveredeling in Nederland geschiedde in 1888, toen 
VEENHUIZEN zijn eerste aardappelkruisingen verrichtte. Ofschoon hij zich in de eerste 
plaats ten doel stelde fabrieksaardappelrassen te kweken, is hij er tevens in geslaagd 
rassen voort te brengen, die als consumptieaardappelen een grote verbreiding kregen. 
In de loop der jaren kweekte deze pionier 94 aardappelrassen, w.o. de Eigenheimer en 
de Thorbecke. 

Andere kwekers omstreeks 1900 waren o.a. K. L. DE VRIES te Suameer en K. R. 
VeLTHUIS te Oosterhogebrug. Beiden streefden naar uitnemende eetaardappelen. DE 
VRIES slaagde er in de Bintje te kweken, die later als exportaardappel grote bekendheid 
verwierf. Uit de Veenkoloniën dienen genoemd te worden U. FEUNEKES te Oude 
Pekela en H. B. VEERKAMP te Nieuwe Compagnie. 


Onderzoekingen, vooral van OORTWIJN BOTJES en QUANJER, hadden tot gevolg dat 
nieuwe selectiemethoden werden toegepast bij de pootgoedteelt. Door de gunstige 
resultaten konden de rassen op peil worden gehouden. Hierdoor dreigde de behoefte 
aan nieuwe rassen te verminderen, terwijl anderzijds het kweken werd verzwaard, 
omdat de nieuwe rassen moesten concurreren tegen de op peil gehouden rassen in 
plaats van tegen afgeleefde, zoals voordien. 

Het optreden van de aardappelwratziekte bracht echter nieuw werk aan de winkel. 
Van overheidswege werd krachtige steun geboden. In de laatste 25 jaren zijn belang- 
rijke vorderingen gemaakt. 


Het instellen van een rassenlijst had tot gevolg dat de nieuwe rassen aan de tand 
werden gevoeld. Terwijl het vroeger mogelijk was in 4 à 5 jaren een ras te kweken, zijn 
daarmede thans gemiddeld 10 à 12 jaren gemoeid. Het beheersen van het aardappel- 
sortiment heeft tot onvermijdelijk gevolg, dat door het plaatsen van een nieuw ras op 
de rassenlijst de positie van een ander ras dikwijls wankel wordt. De kwekers wensen 
echter evenmin de tijd van de ongebreidelde sortimentsuitbreiding terug. Tegenover 
de beperking van de vrijheid van de aardappelkwekers staat de voorlichting en tech- 
nische hulp, terwijl bovendien de kwekersarbeid thans beschermd is. 


De N.A.K. heeft op verschillende wijzen het kweken van nieuwe aardappelrassen 
aangemoedigd. In 1934 ging zij over tot het instellen van een kwekersvergoeding, die 
van kracht bleef tot het in werking treden van een wettelijke regeling. Verder stelde 
de N.A.K. in 1938 de Commissie tot bevordering van het kweken en het onderzoek 
van nieuwe aardappelrassen in, waardoor het kweken en het onderzoek onder cen- 
trale leiding werden geplaatst. Tevens loofde de N.A.K. aanmoedigingspremies uit 
met de bedoeling op deze wijze een officiële uiting van waardering te kunnen geven 
voor het werk en daardoor de lust tot kweken aan te moedigen. 


Een mijlpaal in de ontwikkeling van de plantenveredeling is het tot stand komen 
van het Kwekersbesluit. De bloei van de aardappelveredeling in Nederland houdt 
nauw verband met de daaruit voortvloeiende financiële perspectieven. 
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Meer dan in vroegere jaren wordt thans aandacht besteed aan rassen, die voor ex- 
port van pootgoed perspectieven bieden. De kwekersarbeid, die gedurende vele jaren 
gericht was op opbrengstvermogen en kwaliteit, gepaard met onvatbaarheid voor 
wratziekte, verschuift zich meer en meer in de richting van oogstzekerheid en gemak- 
kelijke selecteerbaarheid door ziekteresistentie. De in het buitenland bereikte resul- 
taten waren een stimulans de veredeling met nog meer energie aan te vatten. In dit ver- 
band dient de aandacht gevestigd te worden op de onderzoekingen van Dr C. MASTEN- 
BROEK (Veredelingsbedrijf C.B., Hoofddorp), Dr H. J. Toxopeus (Instituut voor Ver- 
edeling van Landbouwgewassen, Wageningen) en het Aardappelveredelingsbedrijf 
S. v. P. (onder leiding van Ir G. A. THIN) te Marknesse (N.O.P). 
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INTRODUCTION 
In this article some problems, connected with the breeding of a small-seeded summer 
vetch (Vicia sativa), are discussed. 


SOME ASPECTS OF THE BREEDING OF SUMMER VETCH (VICIA SATIVA) 


In Holland vetch is grown as a main crop on a limited scale only, sometimes as 
forage for horses and sometimes for hay. In this case vetch is often sown in a mixture 
with oats. The principal use of vetch is as a second crop, for green manure or for fodder. 
For green manure, however, the seed is rather expensive, partly owing to the great 
quantity of seed required per acre (50 kg). Owing to high prices the growing of vetch 
as a second crop has greatly decreased in the Netherlands since the last war, and the 
acreage is now only about 2500 acres annually. 

It is therefore necessary in breeding vetch to work in the first place on those char- 
acters that have so greatly reduced the acreage of this crop and are responsible for 
the high seed costs per acre. These high costs depend principally upon three factors, viz. 


1: size of the seeds 
2: seed yield 
3: reliability of seed production. 


In Holland vetch for seed is usually grown in a mixture with broad beans, and 
sometimes with oats. By this method seed yields of 200-700 kg per ha are obtained, 
since in this case the vetch is considered merely as a by-product and the broad beans 
are sown at a practically normal rate. 

Growing as a main crop, like peas, proves to have possibilities on not too rich land, 
where seed yields of 1500-1900 kg/ha may be obtained. In most cases, however, it is 
advisable to add a small quantity of a different crop such as oats or beans for support. 

Thus the seed yield (in weight) of vetch is not very high or financially very attractive 
for farmers, so that a shortage of home-grown seed usually has to be covered by im- 
ports from Eastern Europe and North Africa. Such seed, however, though not so ex- 
pensive, gives in most cases results that are far inferior to those of indigenous varieties. 

According to the general opinion, summer vetch is a self-fertilized plant. At Otter- 
sum, however, a rather high percentage of cross pollination seems to occur. For this 
the bumble bee is responsible, which visits the flowers of vetch frequently. In conse- 
quence of the frequent cross pollination, selection at Ottersum is done partly as with 
a cross-pollinated crop. So reference is made here not to “lines” but to “families”. 

The seed size of vetch is important, as with smaller seeds a smaller quantity of seed 
is sufficient to get the same number of plants per acre. As a matter of fact, consider- 
able differences in seed size are found in vetch, as is apparent from the 1000-grain 
weights of the following varieties, grown at Ottersum in 1950: 


Negro 78g; Ceres 103g; Civi 54g 
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This means that with Negro a 50% higher quantity of seed per acre will be required 
to obtain a stand of the same density as with Civi, while with Ceres even a double quan- 
tity will be needed. In the breeding of vetch at Ottersum much attention is paid to 
smallness of seed, so that now selections are available with 1000-erain weights varying 


from 39 g to 75 g. 

In smallness of seed the 
variety Civi is surpassed for 
about 50% by a new selec- 
tion, viz. CIV 27 W,‚ which, 
as a second striking charac- 
teristic, has a white-flowering 
habit. This selection is extra- 

ordinarily small-seeded 
(1000-grain weight 39-44 g), 
and moreover the small, 
brown-black mottled seed is 
of good quality. This CIV 
27 W has been developed 
from one of the families of 
Civi, viz. from No 27, which 
family itself had a 1000-grain 
weight of 53-75 g in 1951 
and 1952 respectively. 

Selection for smallness of 
seed would be of no use at all 
if the seed yield decreased 
with the decreasing size of 
the seeds, as in this case the 
seed costs would be no lower. 
It appears quite possible to 
combine smallness of seed 
with good seed yield, as can 
be seen from Table No 1, 
where the 4 families that are 
included in the variety Civi 
are compared with Negro and 


the white-flowering selection. Ka dee 


The seed yield of vetch de- 
pends not only upon seed size 
but also to a considerable 


extent upon: 
1: the number of seeds per 


pod, 


Fig. 1. THE DIFFERENCES IN SEED SIZE ARE DEMONSTRATED BY 
THE DIFFERENCE IN VOLUME OF AN EQUAL NUMBER OF SEEDS 
(100) OF THREE VARIETIES. 
From left to the right: Negro, C.I.V. 27 white flowering, 
and Civi. 


2: the number of pods per plant. 
In vetch the number of seeds per pod is found to vary considerably from variety to 
variety. Negro proves to contain 6-7 seeds per pod, while Civi and some other selec- 
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TABLE 1. SEED YIELDS OF SOME VARIETIES OF VETCH IN COMPARISON WITH THE SEED SIZE 


Seed yield in kg./are 1000-grain weight in g. | Date of flowering 
Variety en - = 
1951 1952 1951 | 1952 | 1952 
BEDE oo oe a | 20,0 | 16,6 | 54 76 June 23 
EDEN oe 0 ERA 55) 10,6 48 | 65 | June 25 
LEDEN eo a 18,4 | 14,4 | 44 | 64 | June 26 
SE a 14,4 | LOO 45 | 65 June 26 
Negre meen ee 6,5 6,5 75 | 95 | July 2 
GINE2TE WIENER BETA 20 2 16,3 13,5 39 | 44 | June 21 
North African vetch . . — — 62 | — | June 9 


tions from the C.L.V. Plant Breeding Station contain on an average 9 seeds per pod. 
As a consequence the smaller size of the seeds is partly compensated by the higher 
number of seeds. 

Great differences can occur in the number of pods per plant. All the families at Otter- 
sum, that have been selected from the same local Limburg variety as Civi, have an 
abundant pod-setting. The pods occur in clusters of approximately three. As the said 
group of vetches has fine stems with short internodes, more nodes occur here than 
with the coarser-stemmed and poorer-branched varieties of a more vegetative type, 
such as Negro. So through this higher number of nodes there is a better possibility 
for an abundant pod setting. 

The reliability of seed production in vetch must be improved with a view to a con- 
stant and reliable seed supply, as Negro, the most common variety in Holland, is not 
very reliable in seed production owing to its very late maturity. Negro matures ap- 
proximately two full weeks later than Civi and other related selections. In consequence 
its maturity and harvest occur in the second half of August, which in general is a very 
rainy period in Holland. Hence it is rather difficult with Negro to harvest seed of good 
quality and maturity. In this connection the early maturity of vetch is of importance 
in our country. 

In the last column of Table 1 the flowering dates of a number of vetches are men- 
tioned. From these data already the late maturity of Negro can be concluded. The 
early flowering of the white-flowering selection mentioned is apparent, as well as the ex- 
tremely early flowering and maturity of North African vetch, which under our climatic 
conditions represents a seed type and produces only a very small quantity of forage. 

All the above concerns the seed yield, which point for a green fodder crop is actually 
of secondary importance only, but which is now closely connected with the question 
whether vetch will continue to exist as an important green fodder crop or not. 

Of primary importance with vetch is the yield of green weight. From experience 
gained it is evident that, with a fortunate choice of original material, selection for seed 
properties need not necessarily endanger selection for yield of green weight and other 
important properties as a forage crop. 

From Table [1 it appears that in yield of green weight also Civi outyields the standard 
variety Negro. Similar data were obtained by the Government Institute for Research on 
Varieties (LV.R.O), at Wageningen, in trials both on clay and on sandy soils. 

It is clear that Civi and similar selections from the local Limburg variety have a 
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TABLE II. FORAGE YIELD AS A SECOND CROP 
Trial sown Aug. 9th, harvested October Sth, 1951 


Variety Green-fodder yield Percentage of dry Yield of dry matter 
in kg/are matter in kg/are 
EO EER | 385 | 12,9 : 49,6 
INR A | 280 14,0 40)9) 


lower percentage of dry matter than Negro (see Table II), which lower percentage, 
however, is easily compensated by the higher forage yield of Civi. No data are yet avail- 
able as to differences in the content of protein and crude fibre. 

Within the several selections differences are found in the rate of growth during initial 
development. These differences concern growth both in length and breadth (— bran- 
ching). Whereas Negro grows rather fast in length, but does not give a dense crop, 
with Civi growth is at the outset more directed to branching, which gives a more com- 
pact crop with a better covering of the soil. Also within the various families, that 
have been selected from the local Limburg variety, differences are found in this respect. 

As with all forage crops, resistance to lodging is of importance for vetch in order to 
prevent the rotting of the lodged crop. Generally vetch is a crop with a poor resistance 
to lodging, though within the selected material perceptible differences can be seen in 
this respect. The more branching types, which have fine stems, have better resistance 
to lodging owing to their higher density of forage. 

Leaf size varies greatly in vetch. Whereas Negro and Ceres have very large leaves, 
the indigenous local varieties and selected material from this group have rather small 
leaves, probably owing partly to their stronger branching. 

Leaf colour varies from light green to dark green. Negro has very dark leaves, 
whereas some of the most rapid-growing families are rather light green. It may be 
possible that leaf colour is correlated to the dry matter content of the leaves. 

Night-frost resistance is important, as otherwise the crop might lose its forage value 
through an early frost. In spite of a higher dry matter content Negro appears to be 
more susceptible to early frosts than most of the other selections with a lower dry 
matter content. Some in all other respects excellent selections had to be discarded 
owing to their high susceptibility to frosts. 

With regard to drought resistance, the impression has been obtained that the selec- 
tions with small leaves could stand more drought than the types with larger leaves. 

The above considerations and experience have been used as a general guide in the 
breeding of vetch at the CIV Plant Breeding Station. The direct result of this breeding 
work up to now is the variety Civi, which has been accepted for the List of Recom- 
mended Varieties, 1953. At the present time also the white-flowering CIV 27 W with 
its very small seeds deserves consideration for multiplication and further testing. 

The List of Recommended Varieties states concerning Civi: “Productive, medium 
early flowering, leafy variety, deserves consideration for growing on clay soils and for 
testing on sandy soils. Small, brown-black, mottled seeds. Requires a smaller amount 
of seed per acre than the previously mentioned varieties.” 
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Enige problemen bij het veredelen van voederwikken 


De teelt van wikken als groenvoedergewas is sterk teruggelopen door de hoge zaai- 
zaadkosten. Daarom is het belangrijk bij de selectie vooral op die eigenschappen te 
kweken, die de zaaizaadkosten beïnvloeden, nl. 


1: zaadgrootte 
2: zaadopbrengst 
3: oogstzekerheid bij de zaadteelt. 


Hoewel volgens de literatuur een zelf bestuiver zijnde, wordt te Ottersum vrij veel 
kruisbestuiving bij wikken aangetroffen. 

Kleinzadigheid is belangrijk, omdat daarbij een geringere hoeveelheid zaaizaad per 
ha nodig is. Het 1000-korrelgewicht bij het onderzochte wikkenmateriaal blijkt te 
variëren van 39-103 gram. Naast kleinzadigheid is ook een hoge zaadopbrengst van 
belang om over goedkoop zaaizaad te kunnen beschikken. Een hoge zaadopbrengst 
blijkt goed gecombineerd te kunnen worden met kleinzadigheid. De zaadopbrengst 
hangt af van: 

1: het aantal zaden per peul, dat bij Negro 6-7 is en bij Civi 9, 

2: de peulzetting, die eveneens van ras tot ras varieert, al naar de fijnheid van het 
gewas. 

De oogstzekerheid hangt vooral af van de vroegrijpheid. Negro rijpt te laat om een 
zekere opbrengst te geven. 

Naast deze eigenschappen, betrekking hebbende op het zaad, blijft een hoge groene- 
massa-opbrengst bij wikken primair. Belangrijk hiervoor zijn: een snelle jeugdgroei 
en goede vertakking, een stevig, niet legerend gewas, en een goede bladrijkheid. 
Andere nuttige eigenschappen zijn een goede resistentie tegen vroege vorst en enige 
droogteresistentie. 

Het bleek goed mogelijk een wikkenras te kweken, dat een hoge groene massa-op- 
brengst paart aan een goede opbrengst aan klein zaad. Het ras Civi werd in de nieuwe 
rassenlijst opgenomen, terwijl een nieuwere, zeer fijnzadige en witbloeiende selectie, 
die vroeg bloeit, nl. CIV 27 W in beproeving en vermeerdering werd genomen. 
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The method generally adopted to produce hybrid seed corn is to plant the parent 
varieties (inbred lines or foundation single crosses) in an isolated crossing plot. 

The principal condition that must be fulfilled in order to bring about the desired 
crossing is, that the partners flower simultaneously. This condition is not always satis- 
fied. Sometimes it is the pollen parent which comes in bloom too early and has shed 
its pollen before the seed parent has started silking. In the reverse case, the seed parent 
may be in full silk, whereas the male partner has not even shed one pollen grain. This 
situation has caused the failure of many seed production fields and seedsmen have 
long been looking for methods by which the flowering time of certain inbreds or 
single crosses can be synchronized. The difficulty is increased when the required cross 
is between two varieties differing markedly in maturity. In Holland, where dent-flint 
hybrids play an important part, this problem must be faced every year. 

There are two obvious possibilities of removing the obstacles: 


l. to make the late varieties flower earlier. 
2. to retard flowering of the early varieties. 


Flowering might be advanced by (a) adjusting the day length or (b) by sowing early 
in a greenhouse or cold frame and transplanting later to the field. 

The method mentioned under (a) will be left out of consideration as it would not 
be applicable on a large scale. 

The last method (b) has been applied rather extensively by one of the private corn 
breeders in our country, the late MR BENNINK. Seeds of inbreds to be forced were 
planted in small pots moulded from a mixture of clay, sand and cow dung. The young 
plants were kept under glass until they had developed 2 or 3 leaves and then trans- 
planted into the fields with pot and all. Provided that seeding and transplanting had 
been made at the proper time, it was possible to induce certain strains to flower a few 
days earlier than under normal conditions. This method is limited in its scope. It re- 
quires much labor and can only be used in small plots to be planted with valuable 
material. For large scale work this method is far too expensive. 


1. MECHANICAL OR CHEMICAL TREATMENTS TO DELAY FLOWERING 
Several methods have been tried to delay the flowering of early maturing varieties; 
for example, a later planting time might be used or the development of the plants 
_might be retarded by mechanical mutilation (cutting back, scorching with a miniature 
flame thrower) or by chemical growth inhibitors. 
Recently, a number of papers dealing on the last mentioned category of treatments 
1) Paper read at the 6th F.A.O. hybrid corn meeting at Lisbon, February 8-14, 1953. 
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have been published. DUNGAN and GAUSMAN (2) describe experiments with clipping 
of maize plants to retard reproductive development. The authors were able to delay 
pollen shedding for 6-16 days, according to the time the pruning was-applied. The 
regenerated plants were much weaker than untreated plants and their yield of pollen 
was considerably reduced. This could be compensated for by planting additional 
rows of pollen parent corn. This rather drastic pruning should be applied preferably 
to the pollen parent, as it results in a significant decline in the yield of grain (up to 
50 %). The best practice appears to consist of cutting the plants back early and rather 
severely. It is essential that the cut should be made at least 3 inches above the growing 
point. These facts could in the main be borne out in a series of similar experiments 
conducted in 1951 and 1952 by two graduate students at Wageningen. 

Flaming of corn plants, described by GREEN (4) proved to be less effective than one 
would expect. The heaviest treatment consisted of two flamings in succession: the first 
time when the plants were 2 inches tall, the second time when they had recovered 
from the first treatment and had again reached a height of 2 inches. Even this drastic 
mutilation retarded pollen shedding by only 2-2!/, days. 

The effect of growth regulating chemicals, especially maleic hydrazide seems to be 
more radical, but only preliminary data on this subject are available [NAYLOR (7), 
JOSEPHSON (5)]. Soaking of the germinating seeds appears to bring about a considerable 
retardation of the flowering period, but at the same time it causes an inhibition of the 
growth of the whole plant and a strong decline of grain yield. It is a very drastic treat- 
ment which, if the dosage is taken a little too high, results in a partial or complete 
sterility of the plants. Further results will have to be awaited. 

This much we can already say that this method will only be useful when its execution 
is entrusted to the personnel of a Plant Breeding Institute, but that it is not suitable 
to the practical seed producer. 


2. DELAYED SEEDING AS A MEANS OF RETARDING THE FLOWERING PERIOD 


In contradistinction to the above discussed methods of retardation of flowering, 
which are based on mutilation or on disturbance of the hormonal equilibrium, the 
methods of delayed seeding interfere relatively little with the vital function of the plant. 

The method of split planting is easy to carry out and, consequently, has been used 
extensively. The crucial point of this method is, to determine how much time must 
elapse after the late inbred is planted, before the earlier one is put in. 

Until recently, this interval was determined more or less on a trial and error basis. 
The system followed can be best characterized by the words of SINGLETON (10) that 
are cited here. “The usual way is to sow the latest inbred first and then wait until the 
plants are coming up so that the rows are clearly visible, before planting the earlier 
line. The reason for this procedure, rather than waiting a specified number of days, 
is that weather conditions play a large part in hastening and retarding the emergence 
of young seedlings. Since difference in growth of the plant is the thing desired, it is 
best to let the plants themselves determine this difference”. As a working basis for 
practical purposes, this method has proved quite satisfactory, although one has to 
count with set-backs. All facts considered it remains a highly subjective method. 

As corn breeding progressed and requirements became stricter the need was felt for 
a more objective method which would enable the breeder to synchronize the blooming 
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of two lines more accurately and with less chance of failure. A number of research 
workers have given considerable attention in the past few years to the phenology of 
corn and to the time patterns in its development. SHAW and Tom (9) studied the phe- 
nology of 3 Pioneer hybrids. They distinguish 4 periods: 


|. planting to emerging 
2. emerging to tasseling 
3. tasseling to silking 
4. silking to maturity. 


Phases 1, 2 and 3 are strongly influenced by external conditions and may vary con- 
siderably. 

Period 4 on the contrary is very stable and shows only slight fluctuations in its 
length. 

LENG (6) studied the periods 1 and 2 in greater detail. His material consisted of 
8 inbreds and 3 single crosses. He found that the length of the period between planting 
and tassel initiation was much reduced by delayed seeding, whereas the period be- 
tween tassel initiation and anthesis was only slightly shortened. 

SINGLETON (10) gave graphs indicating tasseling and silking time of 23 sweet corn 
inbreds planted at 4 different times. There were no fixed intervals; the second planting 
was put in as soon as the first had emerged, and so on. 

FENAROLI (3) was the first to publish extensive data on the duration of the charac- 
teristic periods in the life span of corn plants, when the seed was planted at various 
times. His experiments comprised 6 hybrids and one open pollinated variety planted. 
at 10 different locations scattered over Italy. In all, twelve plantings were made, with 
10 days’ intervals, the first planting on April 1, the last on July 21. 

In the Netherlands (Wageningen) similar experiments, but on a more modest scale, 
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Fig. 1. NUMBER OF DAYS ELAPSING BETWEEN PLANTING (EMERGENCE) AND 
TASSELING IN MAIZE SOWN WITH 10 DAYS’ INTERVALS FROM APRIL Ì 
TO JULY 21 
1. Inbred W 85; _ planting to tasseling (Wageningen, 1951). 
2. Inbred CND 62; planting to tasseling (Wageningen, 1951). 
3. Hybrid W 240; planting to tasseling (Bergamo, 1951). 
4. Hybrid W 240; emergence to tasseling (Bergamo, 1951). 
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were taken in 1951 and 1952. At the Central Institute of Agricultural Research, MR 
BECKER in 1952 laid out a series of split plantings with 3 well known commercial hy- 
brids (planting from April 3 to May 16, at intervals of 9 days). At the Institute of 
Agricultural Plant Breeding we confined our attention to a number of inbreds often 
used in crosses, and to the fundamental single crosses of W. 240 and W. 255. 

If the data from the experiments of the two countries are combined, some interesting 
facts emerge. This is demonstrated by Fig. 1 where, for a couple of well known inbreds 
and hybrids, the number of days from planting (or emergence) to tasseling is plotted 
against the planting dates. 

In Italian as well as in Dutch experiments this number of days showed a striking 
decline for the planting times ranging from April 1 to the end of May. For plantings 
after June 1 the length of this period remained practically constant in the Italian ex- 
periments, while in the Dutch experiments a slight increase was observed. The turning 
point fell for the Italian material about the first of June, for the Dutch material appro- 
ximately a week earlier, around the 23rd of May. 

That this was the general tendency at least for 1951, is clearly demonstrated by the 
graph on page 37 of FENAROLT's (3) report. 

To these a number of similar data from our experiments could have been added, all 
pointing in exactly the same direction. We have omitted to plot all of them in order 
not to overload the graph. 

These facts perhaps stand out more distinctly, if the data are arranged in a some- 
what different way, as has been done in Tab. 1. 


TABLE |. RELATION BETWEEN PLANTING TIME AND FLOWERING 


For every day that planting is delayed, 
i flowering will be retarded by … … days 
Periods 
Bergamo Wageningen 
Hybr. W 240 Inbr. W 85 Inbr. CND 62 
MasllelO UE eronder df 0.5 0.4 0,25 
LD Eden nz en 0.5 0.35 qe 
EEEN ed MAN 0.9 2 0.5 
JUOEMISLOME on ten N An 0.7 (eg 13 
PIEZO WA Ben 1.1 ld 1.0 
MIES OREREL v v e 0. — — 


This shows clearly that for W 240 at Bergamo in the first decade of May a 10 days’ 
delay of the planting time would result in S days retardation of tasseling. At Wage- 
ningen, for the same period, a retardation of tasseling of 2.5 and 4 days was found 
for the inbreds CND 62 and W 85 respectively. If the same experiment is made after 
May 23, then every day that the planting is delayed will retard tasseling by one day 
or even a little more. 


The possible causes of this remarkable turning point about the 23rd of May will be 
discussed later on. 


Let us suppose that, early in 1951 we had at our disposal the data compiled in 
Table 1, and that we wanted to cross inbred W 85 with an other inbred, say X, which 
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normally tasseled 10 days later than W 85. The best thing to do would have been to 
plant X as early as possible, say on May 1. From Table 1 it can be inferred that W 85 
should be put in about the 24th of May in order to get it in bloom at the same time 
as inbred X. 


3. THE TEMPERATURE SUM CONCEPT AND ITS APPLICATION TO SYNCHRONIZATION 


The situation is not as simple as was supposed here. The number of days from 
planting to emergence and from emergence to tasseling vary strongly from year to 
year. One would have to work with averages over a number of years and even then the 
whole system would not rest on a safe basis as weather conditions, for instance, a dry 
spell during the germination period, easily can throw a carefully planned synchroni- 
zation out of gear. 

In spite of its shortcomings, the method of split planting remains attractive as it is 
very easy to carry out. Improvements need to be made in order to increase its reliabi- 
lity. FENAROLI (3) connected the decrease in length of the period from emergence to 
tasseling with the increase of the average temperature during this period. A rise of 
one degree (centigrade) of the average temperature resulted in a shortening of the 
period from emergences to tasseling by 116 hours. Obviously, it is not only the tem- 
perature that determines every thing; it will be necessary to proceed a step further and 
take also into account the day length. To be quite correct, heat radiation, humidity 
of the air and of the soil, in short all those factors that control the intricate processes 
of assimilation and growth of the plant, should also be considered. 

But let us begin by confining ourselves to the two first-mentioned factors which can 
be determined by simple devices. 

The idea of taking these two factors into consideration was suggested to the present 
author by NUTTONSON'S article in the well known symposium on Vernalization and 
Photoperiodism (8). He discussed phenological data of a number of field crops (wheat, 
flax, peas) some of which were sown in one location but at several times, others scat- 
tered over the American continent on latitudes varying from 64° to 32° North. In 
order to compare the main phases of the vegetative cycle (for instance, planting-ger- 
mination, germination-first blossom, etc.) NUTTONSON worked with a variable which 
might be called the “temperature sum”. This temperature sum is obtained by multi- 
plying the average length of day by the average temperature and by summation of 
these products over the whole phenological period under consideration. The average 
day temperatures are, asa rule, not counted from the freezing point, but from a certain 
“zero” temperature which differs according to the crop that is studied. For peas + 4”is 

taken, for wheat 0° C; + 8° C seems to be a workable threshold temperature for maize. 

Now the remarkable thing is, that the temperature sum thus obtained varies little. 

Marquis wheat seeded on Oct. 20 in Moro, Oregon (lat. 45°30’) required 225 days, 

but when seeded on May 31 only 46 days from planting to heading. The temperature 
sum in the first case was 23.598 units, in the second: 23.868, that is practically the 
__same. Four varieties of flax were planted at widely distant locations. In Fairbanks 
_ (Alaska, lat. 64°51') about 110 days were required from seeding to ripening, that is, 
expressed as a temperature sum, a little over 56.000 units. In Southern California (lat. 
32°47') the same varieties seeded in autumn took 117 days (56.000 units) to accom- 
plish the same developmental phase. 
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This striking constancy of the total hour-degrees summation seems also to apply 
to corn. 

A few years ago MR STOLWIJK, then a postgraduate student at Wageningen, com- 
pared the phenological data of a number of hybrids grown in Zaragoza, Spain [AN- 
GULO BusQuers, 1] and at Wageningen. These two locations lie approximately 11 de- 
grees of latitude apart and the hybrids grew up under widely different climatic and 
edaphic conditions. It was, therefore, quite understandable that at Wageningen the 
hybrids took about one and a half times as long to accomplish a certain phase of de- 
velopment as at Zaragoza. When, on the other hand, the temperature sums for each 
hybrid at these two locations were computed (considering the periods planting to tas- 
seling and tasseling to maturity), they showed only slight differences. 

Once this fact had been ascertained the question arose as to whether a similar con- 
stancy would also occur in split planting experiments. To this end a number of widely 
grown inbreds and single crosses were used in staggered plantings. The duration of the 
characteristic periods and the temperature sums of this material were determined. 
Some of the collected data are shown in Tab. No 2. 


TABLE 2. NUMBER OF DAYS (A) AND TEMPERATURE SUM (B) REQUIRED FOR THE COMPLETION OF THE 
PERIOD PLANTING-TASSELING (1-4) OR PLANTING-ANTHESIS (5,6). IN ORDER TO AVOID LARGE 
FIGURES THE TEMPERATURE SUM IS EXPRESSED IN UNITS OF 100 HOUR-DEGREES 


Time of planting 
Type of material 
9/5 23/5 31/5 IN Bers 
1. Inbr. CND 61 a 82 12 75 72 — — 
b 119 118 125 119 — — 
2. Inbr. CND 62 a 82 72 68 di 72 — 
b 119 118 (RDE 117 114 — 
Sela braWIBS ven oben a 79 70 COENE DE 77 Ee 
b 110 114 122 121 123 — 
4. Single W 85 x W 15 a = 68 67 65 68 — 
b — 118 116 AIT 114 — 
3/4 10/4 19/4 28/4 7/5 16/5 
Sa OL We 2 On eeen 96 O1 89 89 83 85 
b 128 128 128 136 132 140 
OMER DENK a 103 96 98 89 83 88 
b 141 135 141 136 132 143 


Here two interesting facts present themselves: a. the temperature sum oscillates be- 
tween rather narrow limits whereas b. the number of days from planting (or from 
emergence) to tasseling decreases according as seeding took place later in the season. 
In some instances (CND 62 and W 85 W 15) the temperature sum is practically con- 
stant. The various temperature-sums also differ relatively little from year to year, as 
far as experience goes at present. Of course it is still too early to make definite con- 
clusions: it will be necessary to continue these observations during a number of years. 

Nevertheless, there is reason to believe that this temperature sum, because of its 
relative constancy, could prove for be a better foothold for synchronizing the flowering 
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period of two inbreds than the average number of days from planting (or emergence) 
to tasseling. It might be possible to make use of the temperature sum in the following 
way. Let us suppose that two inbreds are to be synchronized, one having a tempera- 
ture sum of 12.000 the other of 11.000 hour-degrees. The late strain, supposedly, to 
be planted on the first of May. The aim is to give the late strain a start of 1.000 hour 
degrees rather than a certain number of days. This can be attained in the following 
way. The products: average temperature x length of day, aresummed, taking May 1 
as a starting point. As soon as this sum has attained the value of 1.000, the time has 
arrived to plant the early strain. So the idea of SINGLETON (10) to let the plant itself 
determine the length of the interval also holds true here. 

It is readily admitted that this method also involves risks, but they are, in my 
opinion, smaller than those run by taking the average number of days from planting 
(or emerging) to tasseling as a basis. Methods like the one suggested here can never 
be completely fool proof; there always remain unexpected factors which, however, 
can be absorbed by taking a large enough safety margin. This can be attained by plan- 
ting the pollen parent (supposedly the earlier of the two strains) a couple of days 
before the theoretically exact date and a few days afterwards. 


SUMMARY 


In producing hybrid seed corn, considerable difficulties are experienced, when the 
two partners in a crossing plot do not flower at the same time. 

These difficulties could be removed, if a method were found enabling us to syn- 
chronize the flowering periods. Methods that might serve this purpose, and experi- 
ments taken in this connection are discussed in detail. The conclusions can be sum- 
marized as follows: 

1. The most practical way of synchronizing the flowering period of two strains is 
to retard the generative development of the earlier partner. For preference, this should 
be the pollen parent. 

2. Delayed planting is the safest way of retarding the flowering period. This method 
presents the advantages of being easy and of not interfering much with the vital func- 
tions of the plants. In addition to this standard method, more drastic treatments such 
as pruning, flaming or the application of growth-regulating substances can be con- 
sidered. 

3. In order to determine the number of days that must elapse between the planting 
of the late inbred and the early partner, two ways may be followed: 

a. Take the average number of days that a certain strain requires for the completion 
of the period from planting to tasseling as a basis to plan synchronization. 

b. Take the “temperature sum” as a starting point. This magnitude, because of its 
greater constancy, perhaps offers some advantages. 


SAMENVATTING 


Synchronisatie van de bloei der ouders in een kruisingsveld voor de voortbrenging van 


hybride maiszaad. 
Een van de ernstigste moeilijkheden, welke men ondervindt bij het voortbrengen 
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van hybride zaad, is, dat de componenten in het zaadproductieveld niet gelijktijdig 
bloeien. Men heeft gezocht naar wegen om deze moeilijkheid uit de weg te ruimen. 


|. De laat bloeiende vormen te vervroegen. 
2. De vroeg bloeiende vormen te dwingen tot bloei op een later tijdstip. 


De ervaring heeft geleerd, dat bloeivervroeging niet door eenvoudige, gemakkelijk 
in het groot doorvoerbare methoden mogelijk is. Bloeivertraging, daarentegen, kan 
wel door eenvoudige ingrepen worden veroorzaakt, bij voorbeeld door verlate uit- 
zaai of door-mutilatie van de planten. 

Trapsgewijze uitzaai bleek de zekerste weg om de bloei te synchroniseren. Deze 
methode zou aanzienlijk kunnen worden vereenvoudigd, indien men wist hoeveel 
dagen men de uitzaai van stam A, welke 5 dagen vroeger bloeit dan stam B, moet uit- 
stellen om deze twee stammen gelijktijdig te doen bloeien. Dat dit geen eenvoudige 
taak is, blijkt wel uit de cijfers samengevat in Tab. 1 (pag. 130), welke weergeven hoe- 
veel dagen de bloei wordt vertraagd voor elke dag, dat men later uitzaait. Vóór 23 Mei 
veroorzaakte 10 dagen verlate uitzaai slechts 3 tot 4 dagen vertraging van het bloei- 
tijdstip; na dien datum gaf elke dag dat men de zaai uitstelde ook een bloeivertraging 
van ongeveer een dag. Aangezien het aantal dagen van uitzaai tot bloei varieert, niet 
niet alleen binnen de seizoenen van één jaar, doch ook van jaar tot jaar, is het gevaar- 
lijk daarop een synchronisatie te baseren. De zgn. „temperatuursom”’ [NUTTONSON, 
8] bleek een grotere stabiliteit te bezitten. Deze grootheid, verkregen door sommatie, 
over een bepaalde phenologische periode, van de producten temperatuur x daglengte, 
schommelde bij mais binnen betrekkelijk enge grenzen. Een methode wordt aan- 
gegeven, waarbij men de laat bloeiende stam een voorsprong geeft, niet zoals bij de 
oude methode van een aantal dagen, doch van een aantal (temperatuur x daglengte)- 
eenheden. Hierdoor kan het juiste moment van uitzaai voor de vroeg bloeiende stam 
scherper worden bepaald en wordt een betere garantie voor het samenvallen van de 
bloei verkregen. 
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1. INTRODUCTION 


Artificial infestation of red clover seedlings with stem eelworms (Ditylenchus dip- 
saci KünN) has shown that the appearance of clear symptoms of susceptibility — thick- 
ened stems — is dependent on the number of eelworms that penetrate the plants. In 
order to obtain clear symptoms, 2-8 eelworms to each plant are sufficient. Large 
numbers of eelworms give rise to necrosis and death of the plants. In testing for resis- 
tance to stem eelworm in the breeding of clovers it is desirable to infest lightly and 
always to use inocula of the same concentration. 

In this article attention is called to a quick and reliable method of determining the 
eelworm concentration in a suspension used for inoculation. 

(lt is assumed that the average size of the eelworms differs very little). 


2. COUNTING METHOD 


In order to make a suspension of eelworms of a certain concentration one ml. of 
a mother suspension of unknown concentration may be diluted sufficiently so that 
the number to each ml. can be counted easily under the microscope. The concentration 
of the mother suspension can then be calculated and a suspension of known concen- 
tration made. This method is laborious and time-consuming. 


3. COLORIMETRIC METHOD 


To determine quickly and exactly the number of eelworms to each ml. of a sus- 
pension a colorimetric method has been developed. 

A Lange IV Universal Kolorimeter is used with white light. Suspending the quan- 
tity of eelworms to be measured in a 0,5 % aqueous solution of carboxymethylcellu- 
lose the molecular division approximates very well to requirements. As control a 
0,5 % c.m.c. solution is also used. A 0,5 % c.m.c. solution gives a sufficient measure- 
ment time as is evident from table 1. 


TABLE 1. THE DECLINE IN COLORIMETER READ- 
ING WITH TIME 


Reading Time in min. 
47,5 0,0 
, 47,5 0,5 
47,4 : 1,0 
471,2 Ara 
46,9 10,0. 


135 


L. H.J. KORSTEN, J. W. SIEBEN AND L. VOSKUYL 


In preparing carboxymethylcellulose solutions one should avoid boiling them, 

For increasing the precision of the measurements the scale of the colorimeter was 
enlarged four times. In this way the maximum reading is obtained with about 8.000 
eelworms per ml. 

The relation between the number of eelworms per ml. and the colorimeter reading 
in several suspensions was recorded in a standard curve (fig. 1). The number of eel- 
worms in the several suspensions was determined in drops obtained by a syringe with 
a screw-threaded piston rod. In this way it is possible to obtain practically similar 
drops (SEINHORST, 1). The product of the number of drops per ml. and the number of 
eelworms per drop furnishes the number of eelworms per ml. (table 2). 


TABLE 2, RESULTS OF MEASUREMENTS AND COUNTINGS USED IN THE CONSTRUCTION OF THE STANDARD 


CURVE 
Number of drops of 0.0115 ml. 
Absorption in percent Number of eelworms per ml. used for the determination of 
the numbers of eelworms 
4,45 257 100 
7,00 359 74 
10,40 885 | 25 
19,05 1491 25 
26,10 2245 | 25 
33,10 2907 | 25 
44,40 3976 25 
5 IW) 4312 25 
59,80 5065 | 25 
TAS 7348 14 


4. DISCUSSION OF THE RESULTS 


In order to compare the reliability of the colorimetrice method and the counting 
method, data were treated statistically. The fact that the number of eelworms in each 
unit volume of a certain suspension is a stochastic variable with a probability distri- 
bution according to PorssoN was taken into account. In the present case, it was possi- 
ble, by means of a y?-test (FIsHER, 2) to justify the assumption that this distribution 
of probabilities was indeed followed. For calculating the standard curve the square 
root transformation was used (KENDALL, 3, p. 206). The relation between the square 
root of the light absorption in percentage and the average square root of the number 
of eelworms in the counted drops of a suspension turned out to be about linear. This 
straight line was calculated according to the method of least squares and the 95 % 
confidence interval for the prediction was fixed with the aid of this line. The data were 
then transformed back to light absorption in percentage and number of eelworms per 
ml. In this way the very weakly curved line in the figure was obtained and plotted 
with the 95 % confidence intervals (broken lines). The points found during this in- 
vestigation are not indicated in this figure; they can be found in table 1. 

For a particular light absorption in percentage, the relevant number of eelworms 
per ml. can now be read off together with the 95 % confidence interval. This last gives 
an impression of the reliability of the method. In table 3 the method is compared with: 

a. Direct counting of the number of eelworms per ml. in the mother suspension. 
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In this case, the number of drops required to obtain the same precision as with the 
colorimetrie method was computed. 
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b. Counting with the method indicated under 2. Here it was supposed that the num- 
ber of eelworms was diluted to about 75 per ml. and the number of eelworms in one 
ml. was counted. 


TABLE 3. COMPARISON OF THE RESULTS OF THE COLORIMETRIC METHOD WITH DIRECT COUNTING AND 
THE METHOD DESCRIBED UNDER 2 


Comparison with direct counting 95 °/, interval 
Estimated o 0 8 
£ S 95 % by th nt 
Lightabsorpton| aumbEal | confidence | numberof | numberor | methods 

r ml. Dag eelworms described 

De 0.0115 ml red under 2 

to be counted D d 

8,0 500 440-560 47 270 391-609 
14,0 1000 9201080 53 609 7182-1218 
24,5 2000 1900-2100 67 1540 1562-2436 
35, 3000 2830-3170 35 1207 2347-3653 
46,0 4000 3750-4250 22 1011 3129-4871 
56,5 5000 4680-5320 1 977 3911-6089 
66,5 6000 5600-6400 13 896 4693-7307 


It is clear that the colorimetric method is considerably more exact than the method 
described under 2. Since it is also much more simple and practicable than both coun- 
ting methods there is no doubt that is preferable. 


5, SUMMARY 


A quick and reliable method is described for making eelworms suspensions of 


known concentration as required for artificial infestation. 
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With the help of a colorimeter the percentage absorption of a quantity of eelworms 
suspended in a aqueous solution of carboxymethylcellulose is determined. The num- 
ber of eelworms per ml. of this suspension is found from a standard curve obtained 
by determining the percentage absorption of several suspensions of which the number 
of eelworms per ml. has been determined from the number of drops per ml. and the 
number of eelworms per drop. With the number of eelworms per ml. thus found a 
suspension of a given concentration can be made. *) 


6. SAMENVATTING 

Een colorimetrische bepaling van het aantal aaltjes in een suspensie. Een nieuwe tech- 
niek gebruikt bij het kweken van resistente klavers. 

Een snelle en betrouwbare methode wordt beschreven voor het maken van een 
voor inoculatie benodigde aaltjes-suspensie van bepaalde concentratie. 

Met behulp van een colorimeter wordt de absorptie in % bepaald van een hoeveel- 
heid aaltjes gesuspendeerd in een waterige carboxymethylcelluloseoplossing (0,5 %). 
Het aantal aaltjes per cc. van deze suspensie wordt gevonden met behulp van een ijk- 
lijn, welke verkregen is door de absorptie in % te bepalen van verschillende suspensies 
waarvan het aantal aaltjes per cc. werd berekend uit het aantal druppels per cc. en het 
aantal aaltjes per druppel. 

Met het gevonden aantal aaltjes per cc. is nu een suspensie te maken van bepaalde 
concentratie. 
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ON THE SIGNIFICANCE OF MULTIPLEX 
PARENTAL MATERIAL IN BREEDING FOR RESISTANCE 
TO SOME DISEASES IN THE POTATO 


H. J. TOXOPEUS 
Institute of Agricultural Plant Breeding, Wageningen 
Received 22 May 1953 


Potato breeding started in the middle of the last century and the methods of the 
pioneers still are used by the present generation of breeders; the practice being to cross 
two varieties in an attempt to combine favourable characters of the parents in their 
F, progeny. 

From the beginning it was known that any group of seedlings shows a very large 
variability, virtually not one plant being exactly like another. This great variation 
made people think that any combination of characters could be found in material so 
simply raised. For this reason there was no need for a more complicated breeding 
program. 

In many cases the choice of the parents was and, to a certain extent, still is not 
intentional; often varieties being chosen giving much seed with little difficulty. At least 
in the course of years large numbers of seedlings have been bred from parents with 
very potent pollen or producing abundant berries. 

With more experience breeders have learned to delimit the aim of their work better 
and at the same time to choose the parental material more purposefully. However, 
even now potato breeding, and especially the selection of the good seedlings, still is 
much more an art than a science. 

There is no exact knowledge of the inheritance of most characters for which the 
seedlings are rejected or chosen, though it is known that certain varieties strongly 
impose special characters or complexes of characters on their offspring. Some varieties 
for instance are known to produce a very high percentage of seedlings with long stolons 
and for this reason they are not much used as parents. Others are especially used when 
one aims at a high starch content. It is a pity that so little of this experience is pub- 
lished; one has to acquire most of this knowledge by actual practice and from 
hearsay. 

As with all breeding work, in the beginning results can be gained with relative ease; 
but making better varieties than the existing ones grows more and more troublesome 
with the years. Nowadays the chance of a random seedling, as it is grown by the many 


‘ small and large breeders in Holland, to be accepted on the Dutch list of varieties is 


estimated roughly to be one in 50000. 
The committee for the compilation of the Dutch List of Varieties of Agricultural 
Crops requires a seedling to be resistant to wart disease and, if selection is towards 


_ these ends, such potato seedlings may also have to be immune from Phytophthora and 
_ perhaps from Heterodera rostochiensis. 


Breeding for disease resistance involves discarding the susceptible seedlings at some 


f time during the process of selection. This means that the total number of seedlings 
__must be increased if there is to be the same chance of obtaining a future variety of 
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commercial quality as would occur with no discarding. It means also a restriction in 
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the choice of parents as there is no sense in crossing two susceptible varieties of high 
commercial value, such crosses in general producing susceptible offspring only. One 
of the parents has to be resistant even when the available material of this kind is 
lacking in productivity and quality or in both. 

With wart disease the cross between two resistant varieties produces ca 75 % 
resistant seedlings; a resistant variety crossed to a susceptible one ca 50 %. As some 
susceptible varieties (Eersteling, Eigenheimer, Bintje, Rode Star) of very high quality 
are widely used in crosses, the average percentage of resistant seedlings in the Dutch 
breeding material presented for testing to the Plant Protection Service amounts to 
60 %. The requirement of resistance therefore means an increase of 66 % in the num- 
ber of seedlings to be raised. Furthermore, new physiological races of Synchytrium 
endobioticum are discovered in Germany and though nothing is known as yet about 
the inheritance of resistance to them, it is obvious that this new development means 
further complications. 

In breeding for immunity to Phytophthora infestans with the use of parents derived 
from Solanum demissum repeatedly backecrossed to potato varieties, one has to reckon 
with 50 % immune seedlings when working with one group of physiological races of 
the fungus. When, however, one wants to select clones resistant to two of the four 
groups of Phytophthora races that BLACK (1952) and MASTENBROEK (1952) have dis- 
covered, the plants have to possess two different R-genes and the percentage of resist- 
ant plants is lowered to 25 %. A comparable situation may be encountered in the 
future when working with the new races of Synchytrium endobioticum. 

The breeding for resistance to Heterodera rostochiensis has just started with the 
use of resistant material of Solanum andigenum. As far as we can judge at present 
the inheritance of resistance is much the same as with wart disease and late blight. 
According to COCKERHAM a comparable situation is encountered when breeding for 
field immunity (hypersensitivity) from several virus diseases. 

When setting up as an aim the breeding of potato varieties of good quality and 
resistant to all above-mentioned diseases one has to increase the number of seedlings 
many times in order to have a guarantee of finding one that is worthy of being put 
on the list. 

It is evident that the scientific breeder should endeavour to find some solution to 
this problem, ever growing in complexity. It goes without saying that such a solution 
can only be gained on the basis of a firm knowledge of the inheritance of the resistance 
to these diseases and also of the inheritance of commercially valuable characters for 
which the seedlings are kept or rejected during the process of selection. 

In the following 1 want to show how a partial solution to the problem is suggested 
by the results of genetical studies of the resistance to the diseases in question. Such 
studies should be started also with respect to other characters of which the inheritance 
seems to be relatively simple. 


The inheritance of resistance to wart disease has been studied bij BLACK and by 
LUNDEN. The former author and in his first publication LUNDEN also, try to explain 
their data with a diploid factorial scheme. However, in 1937 on the basis of more 
facts LUNDEN concludes to autotetraploid inheritance. This scheme has been amply 
confirmed by an impressing mass of new evidence in 1950. The segregations of 14 
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selfings and 52 crosses with about 12000 seedlings have been studied and in this 
extensive material no indications of chromatid segregation could be detected. 

LUNDEN finds a major gene X that causes resistance in simplex condition. Apart 
from X there are two other dominant genes Y and Z, that also cause resistance but 
only when both are present in at least simplex condition. In their effect these two genes 
are independent from X. In the varieties studied by him the gene X is the most im- 
portant one. As stated above new races of Synchytrium areon the march attacking a 
large number of potato varieties resistant to the old one. The only thing we can hope 
is that the inheritance of resistance also follows a relatively simple scheme. 

For immunity to Phytophthora in the material derived from Solanum demissum 
BLACK and MASTENBROEK found four R-genes each governing resistance to a series of 
Phytophthora races when present in simplex condition. 

COCKERHAM found four dominant genes Na, Nb, Ne and Nx controlling field immu- 
nity from virus A, B, C and X respectively and showing tetrasomic inheritance. . 

It seems that some varieties of Solanum andigenum contain a gene governing resist- 
ance to Heterodera rostochiensis that behaves in the same way as X and R. 

Most of the available resistant breeding material appears to be simplex for the 
resistance gene. From the studies of LUNDEN only two potato varieties are known to be 
duplex viz.: Doon Star and Kerr’s Pink. MASTENBROEK and BLACK mention a few 
cases of duplex R-genes and in my own material gained by inbreeding of a series of 
simplex potato clones, partly derived from BLACK’S collection, 1 found quite a number 
of seedlings containing the R; of BLACK (— R4 MASTENBROEK) in duplex condition. 
COCKERHAM mentions the occurrence of some few varieties duplex for Nc and Nx. 


In order to get seedling populations for selection the material resistant to Phytophtho- 
ra, Heterodera and partly also to wart disease and to the attack of several virus 
diseases, has to be crossed to commercial varieties that are susceptible and genotypic- 
ally recessives. The resistant parents, however, can be genotypically different, they 
may contain the resistance genes simplex, duplex, triplex of quadruplex. It is in 
these differences that lie important possibilities in raising the percentage of resistant 
plants in the offspring of the above-mentioned crosses. 

Table 1 showsthe the oretical segregations in crosses between full recessive (nulliplex), 
simplex, duplex, triplex or quadruplex plants. During meisosis recombination in 
pairs can occur between four chromosomes, but these chromosomes may first split 


TABLE Í. SCHEME OF THEORETICAL SEGREGATIONS IN CROSSES BETWEEN NULLIPEX, DUPLEX AND TRI- 
PLEX PLANTS 


Ratio resistant: susceptible Percentage of resistant plants 

Cross combination chromosome free recombination chrom. chromat. 
segregation of chromatids segr. recomb. 

el Sl ET EE al SE 
1. Nulliplex x simplex Hd 1845 50 46.5 
2. Nulliplex x duplex Orel 22 6 83.3 78.6 
3. Nulliplex x triplex 50 27 1 100 96.4 
4, Simplex x simplex | 559225 75 JANS 
5. Simplex x duplex jl lee dl 694 : 70 91.7 88.6 
6. Duplex x duplex 85 nd | 748 : 36 97.2 95,4 
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into eight chromatids that recombine more or less freely two by two. The ratios are 
given for the two extreme cases, viz.: recombination of chromosomes only and free 
recombination of all eight chromatids. 


From this scheme it appears, that in practical plant breeding the question whether 
there is chromosome segregation or double reduction is of minor importance only. 

As appears from a comparison between l and 2 of the above scheme, by the use 
of a resistant parent carrying two genes for resistance instead of one, the percentage 
of resistant plants in crossing with a full recessive can be raised from about 50 to 
about 80. Such high percentages actually have been found and the duplex condition 
of the above mentioned plants has been concluded from them. By the use of triplex 
plants the percentage can be made 100 or nearly 100. 


For the practical breeder the finding of a few duplex, triplex or quadruplex plants is 
not sufficient in itself, though it is a hopeful indication of possibilities. He should 
find scores of them, for this material has to be of the same standard as concerns the 
commercial quality of its offspring as the simplex parents. If not, the breeding value 
of these duplex plants is undone by the high percentage of seedlings that has to be 
discarded on account of their bad quality. 

Large numbers of duplex plants theoretically can be bred by crossing two simplex 
plants as can be seen from the following scheme. 

Chromosome reduction only. 

Simplex — X; gametes X: O0 =1:1®) 
Zygotes from the cross simplex x simplex XX: X:O=1:2:1 
% of duplex plants among the resistant seedlings — 33.3. 


Free recombination of chromatids. 

Simplex — XX; gametes XX: {:O=1:12:15 
Zygotes from the cross simplex X simplex 

KAAK KK Kor Akke Omme A ul 46025 
% of duplex plants among the resistant seedlings — 31.1 


Again there is hardly any difference between chromosome and chromatid segre- 
gation, except that in the last case a small number of triplex and even quadruplex 
plants can be expected. 

The duplex plants can be detected by a progeny test: namely by selfing or by cros- 
sing with a full recessive or a simplex variety. The theoretical ratios of resistant to 
susceptible plants in these three series of seedlings are indicated in the following 
table. In addition the number of seedlings is given that has to be tested to discriminate 
with reasonable certainty between both alternatives. The data for chromosome segre- 


gation are given only as they do not differ significantly from those of chromatid re- 
combination. 


5) Following BrACK’s annotation, only the dominant genes are indicated and O stands for full 
recessive. X is the simplex plant Xxxx, XX the duplex one and so on. 
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| Ratio resistant: |_Number of seedlings that 

Pr | susceptible when the plant | have to be tested to detect 

Offspring obtained by | has the genotype the difference between X 

5 and X X with a probability 

X KON | of 97.5 % 

Selfing . . RENE tT. 3 vd SSN | 26 
Crossing to full recessive . . RL de iel Sn ie 26 
Grosse tossimplexm se: en ater Zueal om leed 70 


As many plants have to be studied in order to get a sufficiently large number of 
duplex ones, the choice of the most convenient way of working is of much importance. 
On the one hand there are many crosses and selfings to perform to get the seeds needed, 
on the other there is the testing of the seedlings to find the ratio resistant: susceptible. 

The easiest way to get the seeds is by selfing. However, pollen sterility is very com- 
mon among potato seedlings and therefore selfing has to be discarded as a general 
method. One has to make crosses and facing the large number of seedlings that have 
to be tested when using a simplex parent, the crosses should be made with full recessive 
varieties. 

If the plants have fertile pollen they should be crossed to a pollen sterile commercial 
variety as a female parent. When doing so the flowers need no castration and bagging 
is also superfluous when the mother plants are far enough from possible sources of 
contamination. 

The pollen-sterile plants of course have to be used as females, male parents should 
be chosen with very potent pollen. Katahdin, Earlaine and Fransen can be used when 
studying the genotype for resistance to all three diseases, at ieast when for wart-disease 
resistance the genes Y and Z do not disturb the ratios too much. When wart disease 
is not in the program there is much more choice. Among the Dutch varieties Libertas 
is a very potent male parent. 

If duplex plants are available triplex and quadruplex seedlings can be obtained also. 
Such plants should produce only resistant seedlings when crossed to full recessives. 
In the cross duplex x simplex triplex plants occur in the ratio of one to 11 among the 
resistant hybrids, in the cross duplex x duplex triplex and quadruplex plants 
together in the ratio of 9 to 35. 

The most convenient way of finding these plants among the resistant seedlings is to 
cross them to full recessives; simplex producing 50 % susceptible seedlings, duplex 
17 %, triplex and quadruplex none. To be reasonably certain that the plant is neither 
simplex nor duplex no susceptible plant should be found among about 26 seedlings. 


The most important step in the breeding of resistant parent material is from sim- 
plex to duplex, raising the percentage of resistant offspring from 50 to 80. In the first 
place less hybrid seed has to be produced and less seedlings have to be grown and that 
is particularly important when for instance for special aims parental varieties have to 
be used that are pollen sterile and only produce a very low percentage of berries or 
(and) very few seeds per berry as in the case with our famous variety Bintje. 
Secondly if only one in five or six seedlings is susceptible the breeder can permit 
himself to postpone the testing for some years until there remain only a few clones of 
high commercial value. Against the need for 20 % more space in his garden and in his 
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storage room there stands a gain of at least 90 % less work when testing for resistance. 
For Phytophthora this does not mean very much as the material can be tested in the 
stage of the very young seedling, but for wart disease, for resistance to Heterodera ros- 
tochiensis and to virus diseases it matters a great deal. 


As stated, the general breeding value of the duplex material has to be as high as that 
of the original simplex parents. For this reason the seedling families that contain the 
duplex plants have to be selected rigorously for commercial characters first. 

As selection for wart resistance is already a routine in the scheme of the European 
breeders, a large number of carefully selected clones deriving from combinations 
resistant X resistant is available for genetic analysis. There is no reason to suppose that 
the breeding value of this material is less on an average than that of the parent varie- 
ties from which they originate. 

Among 29 resistant varieties and seedlings LUNDEN discovered 2 duplex clones viz.: 
Doon Star and Kerr’s Pink. Five seedlings and 6 varieties originated from a cross X 
Xx O and for that reason cannot be duplex. The origin of the other clones is unknown so 
we cannot know whether theoretically there ought to have been found more than two. 

Out of 36 resistant varieties of the present Dutch range seventeen are known to 
originate from crosses between two resistant parents. Sixteen of them have been used 
to such an extent in practical breeding work that it is possible to know whether the 
genotyre X X does occur among them. Even when it is taken into consideration that 
the pollinations certainly have not been performed with all the precautions necessary 
for genetical experiments, the available data cannot but prove that none of them is 
duplex X. Indications are that the resistance of part of the Dutch material depends 
on the presence of Y and Z, X being absent. This may explain, at least partly, the 
lack of duplex material. 

With Phytophthora resistance the situation is very different, as breeding resistant 
material of this kind is not yet a common practice. In 1950 we started selfing and cros- 
sing resistant clones from different provenance in the hope of selecting from the seed- 
ling families future resistant duplex parental material and also seedlings containing 
all four different R-genes. As far as available the data indicate that indeed one third 
of the resistant seedlings are duplex. 

The above studies demonstrate clearly the possibility of obtaining duplex parental 
material for disease resistance by one generation of inbreeding. By inbreeding for 
more generations triplex and quadruplex plants may also be gained. This method 
must be considered valuable also when breeding for other characters such as starch 
content, earliness, length of stolons, shape of the tuber, and so on. 

In fact inbreeding for one generation has been used by FEISTRITZER (1952) for years. 
He raises some thousands of selfed seedlings from a variety and selects out of these 
seedlings clones that are especially valuable with respect to those characters for which 
the parent variety has been bred in the past. Other characters, however, are more or 
less neglected. These inbred clones then are crossed to other varieties and the result is 
a higher percentage of seedlings with a more favourable expression of the characters 
they are bred for. 

In all probability many, if not all of these more or less complicated characters also — 
are governed by genes following the tetraploid scheme. In all these cases where the 
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more favourable expression of the character is dominant multiplex plants might be 
obtained by inbreeding. By itself each dominant gene might contribute to the value 
of the plant; when crossed every dominant gene more causes a higher percentage of 
favourable seedlings in the offspring. 


SAMENVATTING 


Over de betekenis van multiplex geniteurs voor het kweken 
op ziekteresistentie bij aardappelen 


Steeds meer kweekt men tegenwoordig op onvatbaarheid tegen ziekten en plagen. 
Naarmate meer zaailingen uitvallen wegens vatbaarheid, moeten er steeds meer zaai- 
lingen als uitgangsmateriaal worden genomen. Wil men rassen van uitstekende kwali- 
teit kweken die bovendien onvatbaar of resistent zijn voor vele rassen van Phytophtho- 
ra, voor wratziekte, voor aardappelmoeheid en voor verschillende virusziekten dan 
zal men van enkele honderdduizenden zaailingen moeten uitgaan om de kans te 
hebben een op de rassenlijst te krijgen. 

Het is daarom noodzakelijk, dat de wetenschappelijke kweker zich bezig houdt met 
de vraag, hoe hij de practische kweker kan helpen de steeds moeilijker wordende 
problemen het hoofd te bieden. 

Een mogelijkheid deze bezwaren te verlichten is gelegen in het kweken van geniteurs, 
die een bijzonder gunstig genotype bezitten, zodat zij gekruist met vatbare rassen 
zaaisels geven met een aanmerkelijk hoger percentage onvatbare planten dan de on- 
vatbare geniteurs, waarover we nu de beschikking hebben. 

Een grondige kennis van de erfelijkheid van de onvatbaarheid tegen de betrokken 
ziekten en plagen is voorwaarde voor het verkrijgen van resultaten met het kweekwerk 
in deze richting. 

In de tabel op blz. 141 is een overzicht gegeven van de theoretische splitsingsver- 
houdingen, wanneer planten met verschillende aantallen factoren (nulliplex, simplex, 
duplex, enz.) met elkaar worden gekruist. Daaruit blijkt, dat vooral de stap van on- 
vatbaar simplex (Xxxx) naar onvatbaar duplex (XXxx) voor het veredelingswerk van 
grote betekenis is. 

Voor wratziekte, Phytophthora en twee virussoorten zijn reeds enkele duplexplanten 
gevonden. Het veredelingswerk is slechts gebaat met dergelijke planten als ze ook de 
vele andere eigenschappen, waaraan een aardappel moet voldoen, in bevredigende 
mate op hun nakomelingen overdragen. Daarom moeten er veel duplex planten wor- 
den gekweekt om daarin met succes op waarde als geniteur voor andere eigenschappen 
te kunnen selecteren. 

De betekenis van de verhoging van het percentage onvatbare zaailingen ligt niet 
alleen daarin, dat het aantal op te kweken zaailingen omgekeerd evenredig kan worden 
beperkt, maar ook in de mogelijkheid het aan de toetsing op vatbaarheid verbonden 
werk te kunnen beperken. 

Wanneer een kweker weet, dat 5 van de 6 zaailingen resistent zijn dan zal hij aan- 
merkelijk minder geïnteresseerd zijn in de vraag, welke van zijn zaailingen vatbaar is 
dan in het geval, dat slechts 50 % onvatbaar is. Hij zal de toetsing één of twee jaar 
kunnen uitstellen en in die jaren, door selectie op andere eigenschappen, de te toetsen 
zaailingen tot een zeer gering aantal kunnen terugbrengen. Daar in vele gevallen de 
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toetsing zeer bewerkelijk is en slechts door specialisten kan worden uitgevoerd, is dit 
punt van zeer veel belang. 

Hetgeen hier voor onvatbaarheid tegen ziekten en plagen wordt uiteengezet geldt 
eigenlijk evenzeer voor andere eigenschappen. In de loop van het selectieproces wor- 
den zeer hoge percentages van de opgekweekte zaailingen uitgeschakeld op grond van 
het feit, dat ze te lange stolonen bezitten, te diepe ogen, een ongunstige knolvorm, etc. 
De kennis van de erfelijkheid van deze eigenschappen is helaas zeer gering, zodat het 
moeilijk is rationeel geniteurs te kweken die duplex of triplex zijn voor de genen die 
deze eigenschappen bepalen. 
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Received 2 June 1953 


Several private growers and institutions in the Netherlands are engaged in the se- 
lection of clonal stocks of strawberry varieties. As a reward for the superior quality of 
the runner plants of good clones, and to distinguish them from those that have been 
mass-selected, the need of a special acknowledgement was apparent. For this purpose 
the N.A.K-B (Netherlands General Inspection Board for Arboriculture), at The 
Hague, instituted a special certificate AA for the clones that have been tested and 
approved, in field trials, for cropping and apparent health. Previous to testing, the 
clones must be presented to the N.A.K.-B for registration. The clones are provided 
with blank numbers and then included in the trials; their origin, therefore, is unknown 
to the committee of experts judging the results. The field trials themselves are carried 
out under the auspices of the Institute of Horticultural Plant Breeding (L.V.T.) at 
Wageningen. 

So far the following clones have been tested: 

17 elones Deutsch Evern; approved 13; 

14 clones Jucunda; approved 11; 

2 clones Oberschlesien; approved 2; 
5 clones Madame Moutot; approved none. 


Another 2 Jucunda clones, 3 clones of Madame Lefebvre, 2 of Oberschlesien, and 4 
of Deutsch Evern are under investigation. 

The preliminary approval is valid for 3 years, after which term the clones must be 
sent in once more for inspection. 

The field trials are set up in 3 different places, viz. on sandy soil at Wageningen, and 
in Eastern Brabant; on river silt in the Bommelerwaard or on sea silt at Numansdorp 
in the Hoekse Waard. The varieties Jucunda and Oberschlesien do very badly on river 
silt, where they suffer very much from Verticillium wilt. Oberschlesien is not adapted 
to clay at all. The success of a trial largely depends on the conditions under which 
_planting out takes place. Especially when they are planted in summer (at the end of 
July or in the first part of August), they can endure very little disturbance in their 
growth. When plants have been dug up they should be replanted as soon as possible. 
Collecting and distributing the plants is a matter of good organization and speed, and 
should be done in one day, if possible. 

The committee judges the trials twice: once when the plants are flowering and once 
during harvesting. The yield is weighed. In autumn a general inspection is carried out 
by the I.V.T. to observe plant vigour and detect diseases. 

From all these data the committee decides whether to approve or reject the clones 
in question. This is done soon after the harvest, for the plants of certain varieties, such 
as Deutsch Evern, are sold by the end of July. Mostly the differences between the 
clones are very small, but sometimes one or more clones are clearly inferior in growth 
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and yield. In that case they are rejected. The same happens to those that are evidently 
infected with virus, eelworm or tarsonemid mite, or those showing June yellows. 

The yield of strawberries largely depends on circumstances such as weather, time of 
planting, condition of the soil, and disease infection. Consequently it varies considera- 
bly from one year to another, which renders it impossible to base a judgment on fixed 
standards of yield. Therefore judgments are always based on the results of compara- 
tive trials in which a clone, approved of in earlier trials, is included as a standard. When 
a clone has been approved, this means that it has shown to be sufficiently productive 
and apparently healthy. But research at the Institute of Phytopathological Research 
(L.P.O.) at Wageningen has revealed that many of the approved clones are still not 
completely free from virus. In the future a new certificate will be needed for clones 
that are completely virus free and have given satisfactory results in the field trials. This 
certificate will be based on testing the clones for freedom from virus, by aphid trans- 
mission or stolon-grafting methods. 

Also in other respects the procedure of approving clones, followed until now, gives 
no guarantee of perfection. Several of our Dutch strawberry varieties have unsatis- 
factory properties. 

The variety Jucunda may have a bad setting of the fruit; it may be partly improved by 
a good pollination with varieties producing a sufficient amount of good pollen such as 
Deutsch Evern and Auchincruive Climax, and by growing them in a sheltered position. 
Certain clones have shown this tendency to form malformed fruits (nubbins) much 
more than others. 

The variety Mme Moutot has disappointed many selectors, as June yellows may 
suddenly show in clones that have been selected with much care. The cause of this 
chlorophyll deficiency is not yet known, but seems to be hereditary. Selection for 
June yellows in Madame Moutot (and also in Auchineruive Climax) is very necessary 
(though disappointing) to prevent these varieties from complete degeneration. 

In spite of these many weaknesses, selection of the most productive and healthy 
clones has been an important step towards increasing the productivity of strawberries. 


SAMENVATTING 


Selectie en keuring van aardbeiklonen 


Voor geselecteerde aardbeiklonen is door de N.A.K.-B een afzonderlijke keurings- 
klasse, AA, ingesteld. Om in deze klasse te kunnen worden goedgekeurd, moeten de 
klonen bij de N.A.K.-B worden aangemeld, terwijl een bepaald aantal planten be- 
schikbaar moet worden gesteld aan het L.V.T. voor veldproeven om de productiviteit 
en gezondheid te kunnen beoordelen. Worden deze voldoende geacht, dan wordt een 
kloon goedgekeurd. Indien vervolgens de veldkeuring door de N.A.K.-B gunstig uit- 
valt, wordt een AA-certificaat verstrekt. 
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L. DE INDELING EN DE BESCHRIJVING VAN HET IN NEDERLAND 
GETEELDE SORTIMENT 


Carrots for fodder purposes 


1. The classification and description of the varieties grown in tke Netherlands 


J. R. WIJBRANS 
Instituut voor Rassenonderzoek van Landbouwgewassen, Wageningen 
Ontvangen 25 Febr. 1953 


INLEIDING 


De wortel is een tweejarig gewas; in het eerste jaar vormt zich de peen met een rozet 
van gesteelde, 2-3 voudig gevinde wortelbladeren. Een gering aantal planten brengt, 
in het bizonder bij enkele typen, bij teelt als hoofdgewas reeds in het eerste jaar een 
gestrekte, bloeiwijzedragende stengel voort. 

Het sortiment van de in Nederland verbouwde voederwortelen vertoont een veelheid 
van vormen. Er is getracht deze te ordenen in een aantal duidelijk omschreven typen. 
Ten dele zijn deze typen te beschouwen als het gemiddelde beeld van enige naver- 
wante vormen, ten dele dekken zij bestaande vormen. Er komt nog materiaal in de 
handel, waaraan weinig kweekwerk is verricht en dat wegens geringe uniformiteit 
soms moeilijk tot een of ander type is te rekenen. 

De hier te geven indeling is geheel gebaseerd op eigenschappen van de peen en tot 
deze beperkt zich ook de beschrijving. Het loof is nogal variabel binnen bepaalde 
peentypen, zodat daarvan geen gebruik is gemaakt. 


DE KENMERKEN 


De hoofdkenmerken volgens welke het sortiment 
wordt ingedeeld, zijn de kleur, de lengte en de vorm. 

Tot nadere beschrijving van de vorm worden nog 
de volgende bijzondere delen genoemd: de kop, de 
kroon, de kraag en de voet (fig. 1). 

De kleur kan zijn: 


a. wit 

b. fletsgeel tot oranje 

c. rood 

Naar de lengte wordt verdeeld in: 

a. lang (fig. 2a) 

b. middelmatig lang (fig. 25) 

c. kort (fig. 2c) 

Naar de vorm wordt onderscheiden in: 

a. kegelvormig (fig. 34) FIG. 1. SCHEMA VAN EEN WORTEL 
b. afgeknot kegelvormig (fig. 36) 1. kroon; 2. kop; 3. kraag; 
c. cylindervormig (fig. 3c) 4. flank; 5. voet; 6. pit 
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De kop is het toelopende bovenste gedeelte. 


Deze kop kan zijn: 


a. versmald (fig. 4a) 
b. bol (fig. 4b) 
c. zwak gewelfd (fig. 4c) 
d. vlak (fig. 4d) 
e. ingedeukt (fig. 4e) 


De kroon wordt genoemd het gedeelte van de kop, waarop de bladeren zijn inge- 
plant, of ingeplant geweest en dat dan dus de bladlittekens draagt. 
De kroon kan zijn: 


a. kegelvormig (fig. 4a, ben c) 
b. vlak (fig. 4d en e) 


De kraag is het bovengrondse, groengekleurde deel. 


De kraag kan zijn: 


a. groot (fig. 5a) 
b. middelmatig groot (fig. 5b) 
c. klein (fig. Sc) 
d. ontbrekend (fig. 5d 1 en 2) 


Bij het ontbreken van de kraag heeft de peen zich geheel in de grond ontwikkeld. 
De kop reikt dan tot aan de oppervlakte (fig. 5d 1) of blijft daar zelfs enige centimeters 
beneden (fig. 5d 2). 

De voet is het onderste gedeelte en vormt de overgang van de vlezige peen naar de 
onverdikte hoofdwortel. Bij bepaalde typen is het beginpunt moeilijk precies te be- 
palen. 

De voet kan zijn: 


a. spits, di. geleidelijk toelopend (fig. 6a) 
b. toegespitst, di. over een korte af- 

stand eerst bol toelopend tot ge- 

ringe dikte, daarna spits (fig. 6b) 
c. stomp (fig. 6c) 


De vorm van de peen wordt enerzijds bepaald door erfelijke factoren, maar staat 
anderzijds sterk onder de invloed van uitwendige omstandigheden. Van deze zijn als 
voornaamste te noemen: de wijze van telen (als hoofdgewas of als stoppelgewas), de 
plantdichtheid en de structuur van de grond. Bij teelt als hoofdgewas ontwikkelt de 
peen haar karakteristieke vorm beter dan wanneer voor stoppelgewas onder dekvrucht 
is gezaaid. In het laatste geval blijft zij spitser en vertoont zelfs bij de cylindervormige 
typen enige neiging tot kegelvormigheid. Ook groeit de peen dan minder boven de 
oppervlakte van de grond uit. Bij dichte stand ontstaat een spichtig gewas, waaraan 
het markante van het type ontbreekt. Bij slechte structuur komt de peen niet tot volle 
wasdom en is bovendien vaak misvormd. 
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fig.2. lengte 


figs. vorm 


figa. kop en 


fig.s. kraag 


fig6 voet y 
EN b é 


FIG. 2-6. SCHEMATISCHE VOORSTELLING VAN DE MORPHOLOGISCHE VERSCHEIDENHEID VAN DE VOEDER- 
WORTEL 
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Op grond van de hierboven genoemde kenmerken kan het voederwortelensortiment 
als volgt worden ingedeeld : 


1. WITTE WORTELEN 


11. lange wortelen 
12. korte wortelen 


2. FLETSGELE TOT ORANJE WORTELEN 


21. lange wortelen 

22. middelmatig lange wortelen 
221. smalkegelvormige wortelen met ingedeukte kop 
222. breedkegelvormige wortelen met gewelfde kop 
223. cylindervormige wortelen 

23. korte wortelen 


3, RODE WORTELEN 


Deze groep bestaat, wat het gangbare voederwortelensortiment betreft, uitslui- 
tend uit middelmatig lange wortelen. 

31. kegelvormige wortelen 

32. afgeknot kegelvormige wortelen 


DE TYPENBESCHRIJVING 


De beschrijving van de typen berust op de kenmerken, zoals die bij het hoofdgewas 
tot ontwikkeling komen. Variaties, die door verbouw onder dekvrucht als stoppel- 
gewas optreden, zijn bij de beschrijvingen vermeld. 

Bij elk der typen zijn de daaronder vallende rassen, de landrassen en het groepras 
vermeld, die in de 28e Beschrijvende Rassenlijst voor Landbouwgewassen worden ge- 
noemd. Deze beantwoorden aan de beschrijving van dat type, doch zij zijn niet naar 
fijnere, standvastige vormverschillen nader te onderscheiden. 

De hier genoemde rassen zijn selecties binnen het type; de landrassen in bepaalde 
gebieden thuishorende teeltvormen daarvan. In een groepras worden die selecties 
samengebracht, welker individualiteit te weinig overtuigend spreekt om een waarde- 
ring als afzonderlijke rassen te kunnen rechtvaardigen. 

Het begrip ras is tot heden noch in de botanie, noch in de landbouw aan een alge- 
meen geldende definitie gebonden. In het spraakgebruik duidt men eenheden van on- 
gelijke orde als ras aan. Zou men de onderscheidbaarheid door standvastige hoe- 
danigheden als criterium kiezen, dan zou, wat hier als type is beschreven, als „ras” 
kunnen worden aangemerkt. In dat geval zou men echter alle binnen dit „ras” onder- 
scheiden eenheden met andere namen dan de thans gangbare moeten aanduiden. 


1. WITTE WORTELEN 


11. lange wortelen Groepras witte uitkijker. 


Lange, witvlezige, cylindervormige peen met grote groene kraag; bolle, soms 
versmalde kop; grove, kegelvormige kroon en lange spitse voet (fig. 7). 
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De vertegenwoordigers van dit type vormen veel loof en schieten veelvuldig door in 
het eerste jaar. Het drogestofgehalte varieert van 10-12 %. De peen bezit een grote pit. 

Het type is tamelijk eenvormig; er treden slechts verschillen in lengte op en in de 
verhouding van de lengte van het cylindervormige bovenstuk tot die van de kegel- 
vormige voet. Bij verbouw als stoppelgewas wordt de peen smalkegelvormig; de 
kraag is dan ook veel kleiner. 


12. korte wortelen Groepras Vogezische korte witte. 
Zeer korte, witvlezige, kegelvormige peen met zeer brede, vlakke of iets in- 
gedeukte kop; vlakke kroon en spitse voet; zonder kraag of met kleine groene 
kraag (fig. 8). 

Het drogestofgehalte bedraagt circa 12 %. Van dit type komen slechts weinig ver- 
tegenwoordigers in het sortiment voor. De waargenomen vormvariatie is klein. 


2. FLETSGELE OF ORANJE WORTELEN 
21. lange wortelen Groepras Lange gele groenkop. 
Lange, geeloranjevlezige, smalkegelvormige peen met grote groene kraag; vrij 
bolle, zelden versmalde kop; vrij grove, soms kegelvormige kroon en meestal 
vrij spitse voet (fig. 9). 

Het drogestofgehalte varieert van 10-13 %: Het materiaal, dat onder dit type moet 
worden gebracht is weinig uniform. Enerzijds treft men vormen aan, die behoorlijk 
overeenstemmen met de hier gegeven beschrijving, anderzijds vindt men vaak exem- 
plaren, die zo diep in de grond zitten, dat zij de naam Lange gele groenkop of Gele uit- 
kijker zeker niet verdienen. Ook de vorm van de peen en van de voet geeft veelal be- 
langrijke variatie te zien. 


22. middelmatig lange wortelen 


221. smal-kegelvormige wortelen Landras Wessemer 
met ingedeukte kop Landras Brabantse 
Groepras winterharde gele stoppel- 
wortelen. 


Middelmatig lange, fletsgeelvlezige, kegelvormige peen zonder groene kraag; 

met tamelijk dikke, ingedeukte kop; vlakke kroon; iets holle flanken en smalle 

spitse voet (fig. 10). 
Bij dit type blijft de peen met zijn kop enige centimeters beneden de oppervlakte van 
__de grond. Het drogestofgehalte varieert van 13 tot 15 %. De vertegenwoordigers van 
van dit type vertonen een behoorlijke uniformiteit en beantwoorden alle vrij nauw- 
keurig aan de gegeven karakteristiek. Bij teelt als stoppelgewas zijn de flanken vaak 
iets hol, de peen is dan smal van voorkomen en de dikke kop is opvallend. Als hoofd- 
gewas geteeld, iets wat bij dit type niet gebruikelijk is, worden rechte flanken gevormd, 
terwijl dan ook een sterke neiging tot schieten blijkt. In een landras van dit type, af- 
_komstig uit Nederweert, treft men soms donkerpaarse wortelen aan. De bastcellen 
bevatten dan behalve de gewone gele kleurstoffen een rood pigment. Men beschouwt 
deze kleur wel als een primitief kenmerk. In Midden-Azië, een stamland, komen paarse 
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222. breed-kegelvormige wortelen Lopee (J. Joordens, Venlo-Blerick). 
met gewelfde kop 


Middelmatig lange, fletsgeelvlezige, kegelvormige peen, zelden met een 
kleine groene kraag; met vrij brede, iets gewelfde kop; vlakke of iets 
kegelvormige kroon en spitse voet (fig. 11). 


Het drogestofgehalte bedraagt circa 12 %. 


223. cylindervormige wortelen _Lobri(A. R. Zwaan en Zoon, Voorburg) 
Blariacus (J. Joordens, Venlo-Blerick) 
Groepras Mollestaart 


Middelmatig lange, (oranje) geelvlezige, cylindervormige peen met groene 
kraag; meestal iets ingedeukte kop; vlakke kroon en stompe voet (fig. 12). 


Binnen het sortiment komen tamelijk uiteenlopende vormen voor. Behalve typische 
vertegenwoordigers, die aan de hier gegeven beschrijving beantwoorden, treft men 
enerzijds varianten aan, die, met een forse, ver uit de grond groeiende peen, voorzien van 
een grote groene kraag, verwantschap vertonen met de lange gele groenkop. Anderzijds 
komen vormen voor, die een min of meer afgeknot kegelvormige of zelfs kegelvormige 
peen vormen met kleine groene kraag of ook wel zonder groene kraag en met een min 
of meer spitse voet. Deze vormen tonen verwantschap met het bovengenoemde type 
221. Op grond van deze verscheidenheid binnen het type zouden de volgende varian- 
ten kunnen worden onderscheiden: 


2231. fors, cylindervormig met grote groene kraag. Drogestofgehalte 
10-12 %. 

2232. middelmatig groot, cylindervormig met groene kraag. Drogestof- 
gehalte 10-12 %. 

2233. middelmatig groot, afgeknot kegelvormig of kegelvormig met toege- 
spitste of spitse voet en kleine groene kraag of groene kraag afwezig. 
Drogestofgehalte 11-13 5%. 


Bij verbouw als stoppelgewas wordt de peen meer kegelvormig en spits met een 
kleinere kraag dan bij verbouw als hoofdgewas. 


23. korte wortelen Groepras Diepense. 


Korte, lichtoranjevlezige, kegelvormige peen; zelden met een kleine groene 
kraag; met brede, iets gewelfde tot ingedeukte kop; vlakke kroon en vrij stompe 
of toegespitste voet (fig. 13). 


Het drogestofgehalte bedraagt circa 12 %, maar loopt voor de verschillende ver- 
tegenwoordigers van het type nogal uiteen. Deze beantwoorden, behalve, dat er nog 
enige variatie optreedt in kleur en in vorm van de voet, overigens tamelijk wel aan de 
hier gegeven beschrijving. Het type wordt weinig meer geteeld. 
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3. RODE WORTELEN 
Alle vormen van rode wortelen zijn van middelmatige lengte. 


31. kegelvormige wortelen Robra (J. Joordens, Venlo-Blerick) 
Groepas Rode koewortel. 
Middelmatig lange, oranjeroodvlezige, kegelvormige peen; met ingedeukte of 
vlakke kop; vlakke, grove kroon en spitse of smal toegespitste voet; zonder 
kraag of met kleine groene kraag (fig. 14). 


De hieronder vallende vormen schieten, bij verbouw als hoofdgewas, in het eerste 
Jaar zeer weinig door. Zij verschillen in enkele opzichten van elkaar, op grond waarvan 
de volgende onderverdeling nog kan worden gemaakt: 


311. smal-kegelvormige wortelen Robra (J. Joordens, Venlo-Blerick). 


middelmatig lange tot vrij lange, oranjeroodvlezige, kegelvormige peen 
zonder groene kraag, met ingedeukte kop; vlakke, tamelijk grove 
kroon; soms iets holle flanken en smalle, spitse voet. 


Het drogestofgehalte bedraagt ongeveer 13 %. Het type vertoont overeenkomst met 
thans verouderde tuinbouwvormen als James en St Valéry en wat de vorm betreft 
ook met de Wessemer peen. 


312. breed-kegelvormige wortelen Groepras Rode koewortel. 


middelmatig lange, oranjeroodvlezige, kegelvormige peen met soms 
een kleine groene kraag; met tamelijk brede, vlakke of ingedeukte kop; 
vlakke kroon en spitse of smal toegespitste voet. 


Het drogestofgehalte bedraagt 12 à 13 %. 


32. afgeknot kegelvormige wortelen Giganta (A. R. Zwaan en Zoon, Voor- 
burg) 
Flakkeese stomppuntige Hobbel 
(A. D. Hobbel, Zevenbergen) 
Samo (J. Joordens, Venlo-Blerick). 


Middelmatig lange tot vrij korte, oranjeroodvlezige, afgeknot kegelvormige 
peen met groene kraag; brede, grove, meest ingedeukte kop; vrij grove, vlakke 
kroon; gevulde flanken en stompe of toegespitste voet (fig. 15). 


Het drogestofgehalte bedraagt 11 à 12 %. De rassen vormen meestal fors loof en 
schieten vrijwel niet door in het eerste jaar. Zij beantwoorden vrij goed aan de hier 
gegeven beschrijving. Er is enig onderscheid in de vorm; de peen kan fors, dik en af- 
geknot-kegelvormig zijn of meer naar de cylindervorm neigen (Giganta). Het type 1s 
in de praktijk bekend als Flakkeese wortel. Officieel behoort deze tot de tuinbouw. 
_In de laatste jaren gaat de vormontwikkeling in de tuinbouw in de richting van een 
forse, cylindervormige stompvoetige peen. Het meest worden ook daar echter nog 
zwakconische wortelen met toegespitste voet geteeld, overeenkomend met het hier 
beschreven type. 
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DE RUBRICERING VAN DE VOEDERWORTELEN IN DE RASSENLIJST 


In de Rassenlijst zijn de voederwortelen in de eerste plaats naar landbouwkundige 
hoedanigheden gerangschikt. Er wordt een verdeling gemaakt in wortelen voor hoofd- 
gewas en in wortelen voor stoppelgewas. Eerstgenoemde groep is in hoofdzaak volgens 
morphologische verschillen nader onderverdeeld. Er is daarbij een typering tot stand 
gekomen, die in vele opzichten met de hier gegeven typenindeling overeenkomt. De 
typen 11, 12, 21, 223, 23 en 32 vindt mener als Witte uitkijker, Vogezische korte witte, 
Lange gele groenkop of Gele uitkijker, Mollestaart, Diepense en Flakkeese stomp- 
puntige terug. 

Bij de wortelen voor stoppelgewas heeft de gebruiksmogelijkheid de verdere indeling 
bepaald. Zij worden onderscheiden in niet-winterharde, matig-winterharde en winter- 
harde stoppelwortelen en in ieder dezer gebruiksgroepen zijn vormen samen gebracht, 
die morphologisch soms weinig verwant zijn. De hier onderscheiden typen 221, 222 
en 31, die niet als type in het systeem van de Rassenlijst zijn terug te vinden, behoren 
landbouwkundig dan ook alle tot de stoppelwortelen. Er mag echter nog op gewezen 
worden, dat type 221 geheel zou overeenkomen met de groep winterharde stoppel- 
wortelen, ware het niet, dat daarbij het roodvlezige ras Robra was ondergebracht. In 
de praktijk is type 221 als de „„Wessemer stoppelwortel” bekend. 


SUMMARY 


Carrots for fodder purposes. I. The classification and description of the varieties grown 
in the Netherlands. 


An attempt has been made to group the carrots grown for fodder purposes accor- 
ding to distinct types. The classification is entirely based on the characters of the root. 
The foliage, which presents variations within certain types, has not been taken into 
account. 

The chief characteristics used are the color, the length and the shape of the root. To 
describe the shape the following parts (see fig. 1) have been considered: the neck (1), 
the crown (2), the shoulder (3), the side (4), the apex (5) and the core (6). 

The description of the types is based on characters that develop when carrots are 
grown as main crop (figures 7-15). Variations that occur when carrots are grown 
under a “nurse” crop are indicated in the description. 

With respect to each type the varieties, “land races” and composite varieties figu- 
ring on the 28th Descriptive List of Varieties of Field Crops are mentioned. 
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VOGEZISCHE KORTE WITTE 


FIG. 7, 8 EN 9 0.4 X 
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Fig. 10, 11 EN 12 
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IL. DE TEELT, DE WAARDEBEPALENDE HOEDANIGHEDEN 
EN ENKELE VOOR DE VEREDELING BELANGRIJKE CORRELATIES 


Carrots for fodder purposes 


IL. The cultivation, the quality and a few correlations important in breeding 


W. SCHEIJGROND 
Instituut voor Rassenonderzoek van Landbouwgewassen, Wageningen 
Ontvangen 2 Febr. 1953 


Voederwortelen worden in Nederland geteeld als hoofdgewas en als stoppelgewas. 
De omvang van de verbouw als hoofdgewas is gering (8001000 ha). Men treft deze 
teelt voornamelijk in Noord-Limburg en in Gelderland aan, doch daarnaast ook ver- 
spreid in alle andere delen van het land. 

Gewoonlijk wordt er in April gezaaid op goede, niet te zware klei, op löss en op 
goede, doch niet te humusrijke zandgrond. De wat trage beginontwikkeling van het 
gewas maakt een intensieve onkruidbestrijding noodzakelijk. De oogst vindt plaats in 
October of November. 

De teelt onder dekvrucht, als stoppelgewas is uitgebreider (+ 3000 ha). Gezien de 
langzame jeugdgroei kan deze wijze van verbouw meestal als economischer beschouwd 
worden dan de teelt als hoofdgewas. Zij verdient dan ook nog meer belangstelling. 
Stoppelwortelen vindt men voornamelijk op zandgronden en soms op lichte kleigron- 
den in Noord-Brabant en in Limburg. Men zaait vroeg in het voorjaar (Februari of 
Maart) onder een dekvrucht, die vroegtijdig het veld ruimt. Meestal kiest men daar- 
voor rogge, soms ook wel erwten, vlas of zomergerst. Pas als de stoppel bloot komt 
begint het gewas zich flink te ontwikkelen. Men maakt de grond dan goed los en be- 
mest ruim met stikstof. De oogst vindt gewoonlijk plaats in November of in December. 
Het komt nog slechts weinig voor, dat men winterharde rassen in de grond laat over- 
winteren. De teelt van stoppelwortelen wordt als enigszins riskant beschouwd. Mis- 
lukkingen treden meestal op door te zware dekvruchten of door droogte na het zaaien 
of kort na de oogst van de dekvrucht, doch ook vaak doordat te weinig aandacht aan 
de kwaliteit van het zaaizaad wordt geschonken. 

De voederwortelen dienen hoofdzakelijk tot veevoer. Het hoge gehalte aan carotine 
van de rode en gele rassen verleent aan deze bijzondere waarde en het is voornamelijk 
om wille van dit bestanddeel, dat er in enkele streken (Flakkee, de Veluwe) enige 
belangstelling is ontstaan voor het kunstmatig drogen. 

Enkele rassen van roodvlezige wortelen en, echter veel minder algemeen, ook van 
geelvlezige worden als zogenaamde winterwortelen gaarne voor menselijke consumptie 
gebruikt. De hiervoor geschikte rassen winnen, naar meer dan eens ervaren is, aan 
kwaliteit bij teelt onder dekvrucht. 


Een goed wortelras dient voornamelijk aan de volgende eisen te voldoen: 


1. De opbrengst aan drogestof, aan eiwit en aan carotine moet hoog zijn. 

2. Het product moet zich gemakkelijk laten rooien. Deze rooibaarheid wordt voor- 
namelijk bepaald door de mate van in de grond groeien, de vorm en het meer of 
minder vertakt zijn van de wortelen. 
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3. Het product moet een goede duurzaamheid bezitten. 

4. Het gewas moet, althans indien men laat in de herfst of zelfs na de winter wenst te 
kunnen oogsten, voldoende winterhard zijn. 

5. De consumptiekwaliteit dient goed te zijn om de oogst als wintergroente te kunnen 
verkopen. 


Omtrent deze eigenschappen vindt men voor de verschillende typen en rassen ge- 
gevens in de jaarlijks verschijnende rassenlijst. 


Voor wie zich met de veredeling van voederwortelen bezig houdt, is het van betekenis 
de belangrijkste correlaties te kennen, waarvan het bestaan is vastgesteld. 

Er is een duidelijke samenhang geconstateerd tussen het drogestofgehalte, de vorm, 
het meer of minder diep in de grond groeien, de winterhardheid, de rooibaarheid en 
de duurzaamheid. 

Het gehalte is het hoogst bij de kegelvormige, spitse, diep in de grond groeiende 
vormen. Deze zijn winterhard en duurzaam, doch moeilijk te rooien. Zo bezitten de 
winterharde stoppelwortelen als het Wessemer landras en Robra het hoogste gehalte 
aan drogestof. 

Cylindrische typen, zoals Witte Uitkijker en Mollestaart daarentegen bezitten een 
laag gehalte. De meer kegelvormige varianten van het type Mollestaart met slechts 
een kleine groene kraag onderscheiden zich altijd door een hoger gehalte van de meer 
cylindrische vormen. 

Het carotinegehalte van de peen hangt ten nauwste met de kleur hiervan samen. Op 
enkele proefvelden is gemiddeld het volgende gehalte aan carotine bij de verschillende 
typen aangetroffen. 


TABEL 1. HET GEMIDDELDE GEHALTE AAN CAROTINE BĲ DE VERSCHILLENDE TYPEN VAN VOEDERWORTELEN 


Ine Re Carotinegehalte in m.gr. 
per kg droge stof 
Flakkeese stomppuntige ....... oranje rood 1137 
NOC OOMONEL en a & ao oo &e licht oranje-rood 899 
Diepense amstel ene nd ARE, EON licht oranje 299 
Banscroecleiscoenkop mm geel 127 
MOIIEStaAT Aer ee EE geel 97 
Wessemer stoppelwortel . ...... fletsgeel 63 
NV IECe OLE en wit 34 
Vogezischekorte witten wit 8 


De samenhang tussen de kleur en het carotinegehalte blijkt uit deze cijfers ten 
duidelijkste. Het niveau van het carotinegehalte werd op verschillende proefvelden op 
ongelijke hoogte gevonden, maar de in bovenstaande tabel weergegeven verhouding 
viel in grote trekken vrijwel altijd vast te stellen. Binnen een bepaald type werd 
gevonden, dat het gehalte het hoogst was bij de meest intensief gekleurde vormen. 

Het gehalte aan drogestof is met het refractiegetal van het perssap gecorreleerd. 

In fig. l is dit verband voor een bepaald geval in beeld gebracht. Er valt uit af te 
lezen, dat er een behoorlijke relatie tussen beide grootheden bestaat. Bij de selectie 
kan men er zich ter oriëntatie van bedienen. Men stelle zich echter niet voor, dat het 


bij voederwortelen mogelijk is een nauwkeurige bepaling van het drogestofgehalte 
door middel van de refractometer te verrichten. 
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Fig. 1. HET VERBAND TUSSEN HET REFRACTIEGETAL IN HET PERSSAP EN HET DROGESTOFGEHALTE BĲ 
VOEDERWORTELEN 


Ed EA 
S c 
„Zio 2 he 
5 pl 
59 8 
ee Da 
jd had 
38 3e 
1D 2 
EE 3 
3 3 
ze ax 
6 6 
3 5 
É a OTO RES Mr AS 6 HIE 
Drogestofgehalte in % Drogestofgehalte in % 
Fr. 2 Fi. 3 
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Er werd op geen der proefvelden verband gevonden, zomin binnen als tussen de 
typen, tussen het gehalte aan drogestof en het gehalte aan ruweiwit daarin. 

In de fig. 2 en 3 is een desbetreffende analyse in beeld gebracht zowel van een proef- 
veld, waarop wortelen als hoofdgewas waren geteeld als van een proefveld, waarop 
deze als stoppelgewas waren verbouwd. 

Gemiddeld bedraagt het ruweiwitgehalte in de drogestof bij voederwortelen 6-10 %. 
De verschillen tussen de rassen lijken niet belangrijk te zijn. 


SUMMARY 


Carrots for fodder purposes 


II. The cultivation, the quality and a few correlations important in breeding 


The area devoted to carrots as major crop is not large in the Netherlands (800 to 
1000 ha); it is more frequently undersown and used as a catchcrop (3000 ha). In the 
latter case rye is the traditional companion crop, but sometimes peas, flax and spring 
barley are also used. 

Carrots are mainly utilized as a feed crop. Some red-fleshed varieties are appreciated 
for human consumption under the name of winter carrots. The quality of these carrots 
is improved when they are grown with a companion crop. 

Research on the different varieties has shown, that there exists a marked correlation 
between the various characters. The dry-matter content is highest in the conical, 
tapering forms that grow deep in the soil. The latter are difficult to lift, but they are 
winter hardy and of good keeping quality (Wessemer land race, Robra). The cylindrical 
types (Witte Uitkijker, Mollestaart) have a lower dry-matter content. The more 
conical variants, with only a small green crown, always differ from the more cylindrical 
forms by having a higher dry-matter content. 

The carotene percentage of the root is closely correlated with its color. Table 1 gives 
the carotene content in mg per kg dry matter. It was discovered that within a given 
type the carotene content was highest in the most intensively colored variants. 

The dry-matter content has been studied in connection with the refractive index of 
the expressed sap. One instance is illustrated by fig. 1. An exact determination of the 

dry-matter percentage is, however, not possible by means of the refractometer. 
___On an average the crude-protein content of the dry matter of carrots is 6 to 10 %. 
There does not seem to exist important varietal differences. 

No relation has been found between the dry-matter content and the protein content. 

Fig. 2 represents an analysis made in this connection of a trial field with carrots as 


principal crop and fig. 3 shows the results of a corresponding study with carrots as 
undersown crop. 
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BANGA, O., Se Beschrijvende Rassenlijst voor groentegewassen. (Fifth Des- 
criptive List of Vegetable Varieties). Wageningen, 1953, 180 pp. 

The fifth Descriptive List of Vegetable Varieties, which appeared in February 1953, 
has been compiled by the Institute for Horticultural Plant Breeding at Wageningen. 

The collaborators and the members of the commissions that have assessed the value 
of the selections in field tests are named in the introduction. In addition the introduc- 
tion gives a table showing the cycle of the two years’ tests from 1952-1953 to 1958 
1959. 

‘The vegetable crops (including early potatoes, strawberries, tobacco, medicinal and 
aromatic plants) are arranged in alphabetical order. 

This list is a reliable guide for the vegetable grower, aiding him in the choice of the 
varieties to cultivate. Only by producing ware that satisfies the strictest requirements 
will it be possible for the Netherlands to maintain its position on the export market. 


BANGA, O., Inleiding tot de plantenveredeling, speciaal van tuinbouwgewassen 
(ntroduction to plant breeding, with special reference to horticultural crops). N.V. 
Uitgevers-Maatschappij W. E. J. Tjeenk Willink, Zwolle, 1953, 635 pp., f 27,90. 

During the ten years that have elapsed since the publishing of the first edition of 
Dr BANGA’s book on plant breeding the Institute of Horticultural Plant Breeding has 
expanded greatly, so that the author in composing his book could use much material 
derived from own experience. The ever increasing technical literature also constituted 
a rich source of information. 

The book consists of 20 chapters. Numerous examples illustrate the basic principles 
of plant improvement. This work is turned in the first place to practical problems and, 
though putting special emphasis on horticulture, it contains many items of more 
general scope. 

Many figures enrich this well finished edition. 


BREMER, G., Kerndeling (Cell division). Servire’s Encyclopedie A 7 (Biologie), 
no 7, 1952, 208 pp, 90 fig, f 4,90. 

It must have afforded great satisfaction to the author, who during his Indonesian 
period was working on the cytogenetics of the sugar-cane and who later as cytologist 
to the Institute of Plant Breeding at Wageningen spezialised in studying the chromo- 
somes of material treated with colchicine, to write this book on cell division. 

Everyone interested in the „„mystery’’ surrounding the activities of the chromosomes 


_will be grateful to the author. The 14 chapters have been lucidly written and are illu- 


strated by many drawings and photographs. 


THOMAS, MARY: Backcrossing. The theory and practice of the backcross me- 
thod in the breeding of some non-cereal crops. Technical communication Common- 


_ wealth Bureau of Plant Breeding and Genetics, Cambridge, 16, 1952, VI + W36.prl5 
_shilling. 


De methode der herhaalde terugkruisingen is een moderne veredelingswijze van zeer 


| grote betekenis. Vandaar dat een geschrift onder de hoofdtitel ‚„„Backcrossing’” met 
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enthousiasme wordt begroet, wanneer men een algemeen samenvattende beschouwing 
verwacht van 136 bladzijden. De ondertitel geeft echter reeds aan, dat de graange- 
wassen worden uitgeschakeld. In werkelijkheid worden slechts katoen, tabak, tomaat 
en aardappel behandeld, doch dan ook behoorlijk volledig. Wanneer als titel „Back- 
crossing in cotton, tobacco, tomato and potato “ware gekozen, was hij meer in over- 
eenstemming met de inhoud geweest en had het boek aan kracht gewonnen. 

Het eerste hoofdstuk, over de theorie der terugkruising, is er met zijn nauwelijks drie 
bladzijden wel wat kaal afgekomen. De tekst is te summier om niet-ingewijden een vol- 
doend volledig beeld te geven. 

Dan volgen echter de vier hoofdstukken over de reeds genoemde gewassen en deze 
zijn voor de specialisten onmisbaar en voor de niet-specialisten ten minste zeer leer- 
zaam, al ware het alleen maar ter demonstratie van wat met de methode der herhaalde 
terugkruisingen reeds werd gedaan. 

Welkom zijn zeker ook de uitgebreide literatuurlijsten met respectievelijk 177, 74, 
117 en 52 titels van de vier behandelde gewassen. Zij wekken echter de indruk, dat het- 
boek een samenvatting is van referaten uit Plant Breeding Abstracts. Doch dit zou, 
indien het juist is, een uitstekende reclame voor Plant Breeding Abstracts zijn! 

Een register besluit het boek, dat typografisch goed verzorgd is. 

S. J. WELLENSIEK 


VAvILov, N. I.: Selected writings. The origin, variation, immunity and breeding 
of cultivated plants. Vertaald uit het Russisch in het Engels door K. STARR 
CHESTER. Chronica Botanica 13, 1949/50, 366 p.; Chronica Botanica Co, Wal- 
tham, Mass., U.S.A. ; vertegenwoordiger in Nederland: N.V. Erven Noordhoff te 
Groningen; prijs $ 7.50. 

VAvILOv heeft behoord tot de grootmeesters van de wetenschappelijke plantenver- 
edeling. Hij werd in 1887 geboren en stierf vermoedelijk in het begin van 1942. Zijn 
werk is van de eeuwen. Het heeft in 1935 geculmineerd in de uitgave onder zijn redac- 
tie van een handboek der plantenveredeling van niet minder dan 2500 bladzijden. Dit 
handboek is echter in het Russisch geschreven en daarom ontoegankelijk voor velen. 
De thans besproken uitgave biedt een Engelse vertaling van enkele „„geselecteerde”” 
gedeelten en de vertaler heeft getoond zowel een goed selectionist als een goed vertaler 
te zijn. 

VAVILOV had zelf reeds verschillende publicaties in het Engels geschreven, zoals zijn 
bekende verhandeling over het ontstaan van cultuurplanten in 1926, doch een dyna- 
mische geest als VAvmov blijft zich ontwikkelen en zijn vele gedachten zijn in hun 
uiteindelijke vorm neergelegd in het Russische handboek van 1935. De vertaling van 
CHESTER licht althans een tip van de sluier op. 

Er zijn dan thans vijf hoofdstukken toegankelijk gemaakt voor Engels-lezenden: 
plantenveredeling als wetenschap, de phytogeografische grondslag der plantenverede- 
ling, de wet der homologe variaties, de immuniteit van planten tegen infectieziekten, 
wetenschappelijke grondslagen der tarweveredeling. 

Van deze hoofdstukken vind ik het eerste, dat met zijn 12 bladzijden verreweg het 
kortste is, tevens verreweg het belangrijkste, omvat het een omschrijving van en in- 
houd aan het begrip algemene plantenveredeling geeft. Zijn opvattingen terzake wijken 
zeker niet principieel af van onze hedendaagse, doch zij zijn, hoewel nog geen 20 jaar 
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oud, klassiek te noemen. In het kort omvat dan plantenveredeling als wetenschap: het 
bestaande plantenmateriaal, erfelijkheid inclusief mutatie, ecologie, kruising, bloem- 
biologie en vermeerdering, kweekdoeleinden (immuniteit, winterhardheid, droogte- 
resistentie, photoperiodiciteit, verwerkingsdoeleinden, chemische samenstelling), de 
veredeling van bepaalde g gewassen. 

Het is ondoenlijk in kort bestek uitvoerig in te gaan op de overige hoofdstukken. 
VAVILOV's ideeën omtrent de in deze hoofdstukken behandelde onderwerpen zijn in 
principe tegenwoordig algemeen bekend. Vele dezer ideeën zijn ongetwijfeld ten dele 
aanvechtbaar, zoals b.v. STEBBINS in Evolution 6, 1952: 631-632 betoogde met be- 
trekking tot de genencentra, doch in hun algemeenheden getuigen zij zeker van de 
zeldzaam creatieve geest van VAVILOV. 

Wanneer ik nog een enkele speciale opmerking maak, heeft mij de grote belezenheid 
en de enorme feitenkennis van VAVILOV in het hoofdstuk over immuniteit getroffen. 
Voorts verdient toch ook de bibliographie over tarweveredeling van 20 bladzijden 
speciale vermelding. 

Dit boek verdient onder ogen te komen van ieder, die ook maar iets met planten- 
veredeling te maken heeft. Hij zal op iedere bladzijde iets interessants aantreffen. 

Jammer is het, dat in het overigens prettig uitgevoerde boek enkele illustraties be- 
paald slecht zijn. Doch daar kan VAviLov niets aan doen. 

S. J. WELLENSIEK 


WRIGHT, J. W.: A Directory of Forest Genetics Research in the United States 
and Canada. Station Paper 53, Northeastern Forest Experiment Station, Upper 
Darby, Penns., 1952, 11 pp., U. S. Department of Agriculture-Forest Service. 

S. geeft een opsomming van de Instituten, Diensten, Proefstations, Universiteiten, 
Particulieren en Industriën, die in de Ver. Staten van N. Amerika en in Canada ge- 
netisch werk in de bosbouw, resistentie-onderzoek en selectie verrichten. Tevens de 
speciale werkobjecten en houtsoorten, waarmede ieder van deze instellingen zich vnl. 
bezig houdt. 1.B.O. 
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LIST OF PLANT BREEDERS IN THE NETHERLANDS 
1. BREEDERS OF AGRICULTURAL CROPS 


H. DE HAAN 
Institute of Agricultural Plant Breeding, Wageningen 
Received 11 May 1953 


1. INTRODUCTION 

The World List of Plant Breeders of the F.A.O. (3) does not mention any Dutch 
Breeder. It therefore seems useful that a survey of the Dutch Breeders should be pub- 
lished here by way of supplement. 

This first list deals with breeders of agricultural plants. Some of the persons men- 
tioned have also developed varieties of horticultural plants. Their names will figure on 
a list published in the Proceedings of the International Horticultural Congress held at 
London in 1952 (BANGA, 1). A survey of the other Dutch Breeders is in preparation. 


2. CRITERIA APPLIED IN COMPILING THIS LIST 


The Dutch List of Varieties of Field Crops has served as a basis in preparing this 
survey. With respect to many crops, however, the number of persons engaged in selec- 
tion is larger (Dr HAAN, 2), but it was considered desirable to limit the present enu- 
meration to those breeders whose efforts were crowned by entry on the official List of 
Varieties (Fig. 1). On the other hand the enumeration also comprises persons perform- 
ing only research work in the field of the breeding of agricultural crops without 
releasing new varieties. 

The draft of the following list has been revised by those interested, also with respect 
to the code numbers. On the model of the World List of Plant Breeders not only the 
species of plants have been mentioned, but the lines of research also have been indica- 
ted by the following code numbers: 


1. Breeding 6. Intergeneric crosses 

2. Genetics 1. Breeding technique 

3. Cytology 8. Breeding for resistance to diseases 
4. Statistics 9. Breeding for resistance to insects 


5. Interspecific crosses 


In case the breeder of a variety figuring on the official List of Varieties 1953 is 
deceased, his successor is mentioned. 


3. LIST OF BREEDERS OF AGRICULTURAL CROPS IN THE NETHERLANDS 1) 


BALEN BLANKEN, G. C. VAN ZP 
Anna Paulowna —31— Solanum tuberosum 
Z.A.P. 1 

Vicia faba 
1 BrERMA, [. H. 

Holwerd —15— 

Bekrus, J. D. Solanum tuberosum 
Leeuwarden —20- 1 


1) The number after the name of the locality indicates the situation on the map (Fig. 1). 
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NeruerLanos BREEDERS 
OF 
AORICULTURAL PLANTS 


EACH NUMBER REPRESENTS 
A BREEDING 
ESTABLIEHMENT 


EACH DOT STANDS FOR 
ONE VARIETY 


FIGURIMG ON 
THE OFFICIAL LIST 


Fig. 1. NETHERLANDS BREEDING ESTABLISHMENTS. EACH DOT STANDS FOR ONE VARIETY FIGURING ON 
THE OFFICIAL LIST OF VARIETIES OF FIELD CROPS 
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BoRN OzN, H. W. 
Berlikum —18— 

Brassica napus var. napobrassica 
1 


BOSsHUIZEN, Miss M. 
Hoofddorp —36- 


Plant Breeding Station Centraal Bureau 


Beta vulgaris 
Brassica campestris var. rapa 
Brassica napus oleifera 
Hordeum vulgare 
Secale cereale 
Triticum species 
Solanum tuberosum 
Festuca pratensis 
Lolium perenne 
Lolium multiflorum 
Trifolium pratense 
Trifotium repens 

3 


BRANDSMA, H. J. 
Stiens —16— 

Solanum tuberosum 
1 


BREMER, G. 
Wageningen —30— 


Institute of Agricultural Plant Breeding 


Secale cereale (tetraploid) 
13 ST, 


BREMER-REINDERS, MRs D. E. 
Wageningen —30— 


Institute of Agricultural Plant Breeding 


Secale cereale (tetraploid) 
DoS 


CLEY, G. 

Hillegom —38— 

N.E.M. 
Beta vulgaris 
Vicia faba 
Phaseolus vulgaris 
Pisum sativum 


Lolium multiflorum westerwoldicum 


Brassica oleracea var. acephala 
Brassica campestris var. rapa 
Brassica napus var. napobrassica 
Allium cepa 
Raphanus sativus 
Daucus carota 

TS RON ZNS 


DANTUMA, G. 
Wageningen —30— 
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Foundation for Agricultural Plant Breeding 
Avena sativa 
Hordeum vulgare 
Triticum vulgare 

LZ RS 


DiEKHUIs, E. 
Zuidhorn —6- 

Papaver somniferum 
1 


DrekHuss, P. 
Oudeschip —4- 
Zea mays 

1 


Dik, G. E.‚ VAN 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Dactylis glomerata 
Phleum pratense 
Bromus inermis 

LISA 


Driknauss, F.J. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Zea mays 

Ji 


Dinas, M. J. 
Roermond —55— 

Triticum vulgare 
1 


DORSTSIAG: 
Wageningen —30— 


Institute of Agricultural Plant Breeding (formerly 
plant breeder with the Frisian Agricultural 


Society) 

Linum usitatissimum 

Solanum tuberosum 

Vicia faba 

Hordeum vulgare 

Triticum vulgare 
ksg 


DUDOK VAN HEEL, J. P. 
Naarden —37— 
Kuhn & Co 

Beta vulgaris 

Zea mays 

Trifolium pratense 
Ier 
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DUURSsMA, Sr. J. 

Wageningen —30- 

Foundation for Agricultural Plant Breeding 
Brassica napus var. oleifera 

15 


ESCHAUZIER, W. A. 

Vlijmen —50- 

N.V. H. Mommersteeg, Plant Breeders Seed 
Growers and Whole sale Merchants 
Beta vulgaris 
Brassica rapa rapifera 
Lupinus luteus 
Agrostis canina 
Arrhenatherum elatius 
Dactylis glomerata 
Festuca ovina 
Festuca pratensis 
Lolium multiflorum 
Lolium multiflorum westerwoldicum 
Lolium perenne 
Poa nemoralis 

1 


EYNDEN, G. P. A. VAN DEN 
Ottersum —52- 
C.I.V. Plant Breeding Station 
Zea mays 
Lupinus luteus 
Ornithopus sativus 
Spergularia arvensis var. sativa 
Pisum arvense 
Trifolium pratense 
Trifolium repens 
Vicia sativa 
Trifolium incarnatum 
Brassica campestris var. rapa 
arl 


FEEKES, W. 
Emmeloord (N.O.P) —near 27— 
Plant Breeding Station G. Geertsema Seed Com- 
pany 
Avena sativa 
Hordeum vulgare 
Triticum vulgare 
Pisum sativum 
Linum usitatissimum 
Solanum tuberosum 
AAR 


FERWERDA, F. P. 

Wageningen —30— 

Institute of Agricultural Plant Breeding 
Zea mays 
Secale cereale 


Triticale 
VROM 


GESTEL, C. VAN 
Diessen (Tilburg) —51— 
Brassica campestris var. rapa 


GEASSDIJE 

Westpolder (Gr) —1— 

Plant Breeding Station Dr R. J. Mansholt 
Avena sativa 
Triticum vulgare 
Hordeum vulgare 

ir ZS 


GRINWIS PzN, E. 
Ouddorp —43-— 

Cichorum intybus 
1 


GROENE, F. DE 

Wilhelminadorp (Zeeland) —45-— 

“The Wilhelminapolder” 
Solanum tuberosum 


HAAN, H. DE 

Wageningen —30— 

Institute of Agricultural Plant Breeding 
Hordeum vulgare 
Triticum vulgare 

7 


HAERINGEN, G. H. VAN 

Dedemsvaart —26— 
Solanum tuberosum 

1 


HEEMSTRA, J. and VELDMAN, K. 
Groningen —7— 
Wiersum Seed Company 
Triticum sativum 
Secale cereale 
Avena sativa 
Hordeum vulgare 
Pisum sativum 
Linum usitatissimum 
15658 


HENDRIKSEN, A. J. TH. 

Fredericapolder, Rilland —46— 

Fa D.J. van der Have, Royal Seed Growers & 
Merchants, Kapelle-Biezelinge 
Avena sativa 
Triticum vulgare 
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Hordeum distichum 

Beta vulgaris 

Brassica oleracea var. acephala 
Phaseolus vulgaris 

Trifolium repens 

Agrostis stolonifera 

Festuca rubra 

Lolium perenne 


IRS MERS 


HERINGA, R. 
Kolham —8— 
Solanum tuberosum 


HIJLKEMA, P. J. 

Mensingeweer —2— 

Plant Breeding Station 
Avena sativa 
Hordeum vulgare 
Pisum sativum 
Linum usitatissimum 


HosBeL, A. D. 
Zevenbergen —49— 
Daucus carota 

1 


HOGEN Escn, J. A. 
Wageningen —30— 


Government Institute for Research on Varieties 


of Field Crops 
Solanum tuberosum 
7 


HUIJSMAN, C. A. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Solanum tuberosum 


0) 


JACOBS Je CHSt 

Wageningen —30— 

Institute for Phytopathological Research 
Agricultural crops 

8,9 


JOORDENS, W. TH. G. 
Venlo-Blerick —53— 
J. Joordens Seeds Ltd. 
Beta vulgaris 
Brassica campestris var. rapa 
Daucus carota 
Lupinus luteus 
Phaseolus vulgaris var. nanus 
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KiISTEMAKER, P. 
Kolhorn —32- 
Carum carvi 


KLOEN, D. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Beta vulgaris 

ll 


Könsr, J. P. G. 
Hoofddorp —35- 

Solanum tuberosum 
1 


KOOPMAN, C. 
Hoofddorp —36— 
Plant Breeding Station Centraal Bureau 
Avena sativa 
Hordeum vulgare 
Secale cereale 
Triticum vulgare 
Zea mays 
Pisum sativum 
Phaseolus vulgaris var. nanus 
Vicia faba 
Vicia sativa 
Solanum tuberosum 
er As8 


KORSTEN, L. H. J. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Trifolium pratense 

Ss 


LACKAMP, J. W. 

Ottersum —52— 

Plant Breeding Station C.I.V. 
Gramineae 

nd 


LAMBERTS, H. 
Wageningen —30— 
Foundation for Agricultural Plant Breeding 
Lupinus albus 
Lupinus angustifolius 
Lupinus luteus 
Ornithopus sativus 
Vicia sativa 
Brassica campestris var. rapa 
ved ER 


Lopper, H. 
Goedereede —41— 
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Cichorum intybus 
1 


LOKHORST, G. J. 
Gieten —23— 

Solanum tuberosum 
1 


LOMAN, S. 
Eeserveen (Schoonoord) -25- 


Solanum tuberosum 
1 


Louws, A. L. 
Oostkapelle —44— 


Phaseolus vulgaris var. nanus 
1 


MANSHOLT, R. J. 

Westpolder —1— 

Plant Breeding Station 
Triticum vulgare 
Hordeum vulgare 
Avena sativa 
Pisum sativum 
Vicia faba 
Carum carvi 
Brassica napus var. biennis 
Papaver somniferum 
Sinapis alba 

1 


MANSHOLT, U. 
Westpolder —1— 
Plant Breeding Station Dr R. J. Mansholt 
Pisum sativum 
Vicia faba 
Carum carvi 
Brassica napus var. biennis 
Papaver somniferum 
Sinapis alba 
1,78 


MASTENBROEK, C. 
Hoofddorp —36— 
Plant Breeding Station Centraal Bureau 
Solanum tuberosum 
Phaseolus vulgaris var. nanus 
WS 


MATTuISs, A. H. 
Koewacht —47- 
Solanum tuberosum 


1 


MEENT, H. J. VAN DER 
Scheemda —11— 


Record Seed Company 
Beta vulgaris 
l 


Murper, G. S. 
Warffum —3-— 
Solanum tuberosum 


| 


NEDERLANDSCHE HEIDEMAATSCHAPPIJ 
Arnhem —29— 
Netherlands Land Reclamation Society 
Dactylis glomerata 
Lolium perenne 
Phleum pratense 
| 


PLOEG, D. VAN DER 

Winschoten —14— 

Beta Seed Company 
Beta vulgaris 

Ie8 


Poos, J. A.J. 
Veghel —-between 51 and 52- 
Plant Breeding Station C.I.V. 
Solanum tuberosum 
Secale cereale 
1 


PRUMMEL, J. 

2e Excloermond —24— 
Solanum tuberosum 

1 


RADEMAKERS, M, 

Bant (N.O.P) —27— 
Solanum tuberosum 
Triticum vulgare 

1 


REEKERS, P. C. 
Ottersum —52— 
Plant Breeding Station C.L.V. 
Avena sativa 
Hordeum vulgare 
Secale cereale 
Triticum vulgare 
Beta vulgaris 
Ten 


RIETSEMA, C. 

Hoorn —34— 

Experiment Station 
Solanum tuberosum 


1 


169 


H. DE HAAN 


ROBERTUS, J. L. Seeds Ltd. 
Winschoten —13— 

Beta vulgaris 

Vicia sativa 
| 


SCHAEPMAN, C. H. W. M. 
Arnhem —28— 
Barenbrug Seed Company 
Agrostis canina 
Dactylis glomerata 
Lolium multiflorum westerwoldicum 
Lolium perenne 
Phleum pratense 
Zea mays 
1 


SCHELLING, P. 
Hoofddorp —36- 
Plant Breeding Station Centraal Bureau 
Linum usitatissimum 
Avena sativa 
Hordeum vulgare 
Triticum vulgare 
1545 7,8 


SIEBEN, J. W. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Agricultural crops 

fj 


SLUIS & GROOT, Seed Company 
Enkhuizen —-33— 

Beta vulgaris 

Brassica campestris var. rapa 
1 


SPECKMANN, G. J. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Beta vulgaris 

3u 


TANIS, G. 
Goedereede —40- 

Cichorum intybus 
1 


THIN, G. A. 

Emmeloord —near 27 

Foundation for Agricultural Plant Breeding 
Solanum tuberosum 

Eds) 


TIMMERS, A. P. 
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Klundert —48— 
Papaver somniferum 
1 


Toxoreus, H. J. 

Wageningen —30— 

Institute of Agricultural Plant Breeding 
Solanum tuberosum 

IRON 


TRrrP, J. 
Engelum —17— 
Plant Breeding Station of the Frisian Agricultu- 
ral Society 
Linum usitatissimum 
Solanum tuberosum 
Triticum vulgare 
Vicia faba 
(SRS 


VEENHUIZEN, B. E. 
Sappemeer —9— 

Solanum tuberosum 
1 


VEENKOLONIALE BOERENBOND (V.B.B.) 
Veendam —10— 
Farmers’ Organization of the Peat Moor Settle- 
ments 
Solanum tuberosum 
1 


VEENSTRA, G. 

Wageningen —30- 

Foundation for Agricultural Plant Breeding 
Agricultural crops 

- 


VoskuyYL, L. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Agricultural crops 

7 


VOSsEN, G. H. 
Roggel —54— 

Lupinus luteus 
1 


VROOME, R. J. DE 
Assen —22- 

Solanum tuberosum 
| 


WASSENAAR, J. O. 
Menaldum —19- 
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Brassica napus var. napobrassica 
1 


WELLENSIEK, S. J. 
Wageningen — 30— 
Horticultural Laboratory 
Pisum sativum 
Secale cereale 
Triticale 
2E 


WESTRA, H. 
Naarden —37— 
Kuhn & Co 

Beta vulgaris 

Zea mays 

Trifolium pratense 
1,8 


WIERSEMA, H. T. 

Wageningen —30— 

Foundation for Agricultural Plant Breeding 
Linum usitatissimum 
Solanum tuberosum 

1278 


WIERSEMA MZzN, J. P. 

Spijk (Gron.) —5-— 
Linum usitatissimum 
Vicia faba 

1,8 


Wir, F. 
Wageningen —30— 
Foundation for Agricultural Plant Breeding 
Festuca arundinacea 
Festuca pratensis 
Lolium multiflorum 
Lolium perenne x L. multiflorum 
LEolium perenne 
Trifolium pratense 
Trifolium repens 
Rn, 8 
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WITTE, GEBR. 
Ouddorp —42- 

Cichorum intybus 
| 


Zie, M. J. 
Hoofddorp —36— 
Plant Breeding Statión Centraal Bureau 
Beta vulgaris 
Brassica campestris var. rapa 
Trifolium pratense 
Trifolium repens 
Dactylis glomerata 
Festuca pratensis 
Festuca rubra 
Lolium multiflorum 
Lolium multiflorum westerwoldicum 
Lolium perenne 
Phleum pratensis 
Poa pratensis 
Medicago sativa 
Lupinus luteus 
(RS 


ZWAAN, A. R. 
Voorburg —39— 
A. R. Zwaan and Son, Seed Growers and 
Breeders 
Beta vulgaris 
Daucus carota 
Raphanus sativus var. niger 
Brassica oleracea var. acephala 
1 


THE ZWAAN & DE Wijers Co. Inc., Seed Growers 
and Breeders 
Scheemda —12- 
Beta vulgaris 
Festuca arundinacea 
Festuca pratense 
Festuca rubra 
Lolium multiflorum 
Lolium multiflorum westerwoldicum 
Lolium perenne 


Het verschijnen van een World List of Plant Breeders, waarin geen enkele Neder- 
landse kweker is genoemd, was aanleiding bovenstaand supplement samen. te stellen. 
In de figuur is de woonplaats aangegeven met het nummer, dat in dit overzicht achter 


_de plaatsnaam is vermeld. . 


e 


a 


dok 


H. DE HAAN 
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NEWS ITEMS 


Ir J. A. pe Bokx has been named at the Insti- 
tute of Agricultural Plant Breeding at Wagenin- 
gen and is doing potato-breeding research 
under the guidance of Dr H. J. TOXOPEUS. 


Ir N. HUBBELING has been appointed as phy- 
topathologist at the Institute for Phytopatholo- 
gical Research at Wageningen for research and 
advisory work on plant-disease resistance in 
horticultural crops. Mr HUBBELING, previously 
attached to the Institute of Horticultural Plant 
Breeding at Wageningen, will thus be able to 
work more efficiently. 


Ir J. R. JENSMA has been added to the staff of 
the Institute of Horticultural Plant Breeding at 
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Wageningen for research on the improvement of 
cabbage crops. 


Ir C.H. W.M. SCHAEPMAN has been appointed 
geneticist with Barenbrug Seed Company at 
Arnhem. He will continue the work on the im- 
provement of grasses and forage crops, started 
by his late brother, Ir H. SCHAEPMAN. 


Dr H. J. Toxopeus was named head botanist 
at the Agricultural University, division Institute 
of Agricultural Plant Breeding, Wageningen. 


Drs J.R. WIBRANS went to Indonesia. He has 
been appointed as phytopathologist at the Ex- 
periment Station A.V.R.O.S., Medan, Sumatra. 
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PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published if the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent discussions on genetics in the Soviet Union. During the last two years abstracts, in 
English, of articles written in some thirty different languages have been published. 
Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 60 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England, 


HORTICULTURAL 
ABSTRACTS 


A Quarterly Journal for the research worker and progressive grower, issued regularly 
since 1931 by the Commonwealth Bureau of Horticulture and Plantation Crops at East 
Malling Research Station. 4 


Contents. A digest of world research on the problems of the fruit-, vegetable- and flower- 
grower, the tobacco-producer and the tropical and sub-tropical planter. 


Subscription-rates. Subscriptions, which should be sent to C.A.B., Central Sales Branch, 
Farnham House, Farnham Royal, Nr. Slough, Bucks: Foreign, 50s. a volume; British 
Commonwealth of Nations, 40s. a volume, single copies 15s. 
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